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A2 
GEOTECHNICAL DATA 

Geotechnical samples were collected during the Phase 111 Resource Conservation and 

Recovery Act (RCRA) Facility Investigation/Remedial Investigation (RFI/RI) at Operable 

Unit No. 1 (OW) at the Rocky Flats Plant (RFP). The purpose of collecting samples for 

geotechnical analysis was to quantify certain physical characteristics of soils and bedrock 

within OU1 including Atterberg limits, grain size distributions, specific gravity, permeability, 

soil moisture, and both dry and wet density. These data are crucial to the development of 

both groundwater and contaminant fate and transport models. The following is a summary 

of sampling locations, and both the field and the analytical methods employed. Results are 

presented and briefly discussed in the final section of this appendix. Attachment A2-1 

contains the raw geotechnical data. 

A2.1 SAMPLE LOCATIONS 

Twenty-three intervals from 11 boreholes (Figure A2-1) were sampled for geotechnical 
e 

analysis in an off-site laboratory. In general, following the geotechnical field sampling plan, 

each of the 11 boreholes was sampled in alluvium within 6 feet (1.83 meters) of the surface 

and in alluvium just above the alluvium/bedrock contact. Boreholes slated for completion 

as bedrock wells or piezometers were also sampled just below the alluvium/bedrock contact 

and from within the anticipated screen interval. This sampling protocol, illustrated in 

Figure A2-2, was followed within site-specific constraints. 

Table A2-1 compares the proposed number of intervals to be sampled as outlined in the 

geotechnical field sampling plan to the actual number of intervals sampled during the 

Phase I11 field investigation at OU1. In boreholes 37391 and 37591, samples were collected 

in strict accordance with the field sampling plan. In boreholes 37891, 37991,38591, 39191, 

and 39691, only one alluvial interval was sampled due to prohibitively shallow bedrock 

contacts. A single alluvial interval was also sampled in borehole 37491 as a result of 

sampling error. The first interval sampled in borehole 37691 was from 7.4 to 7.8 feet (2.26 

to 2.38 meters), falling outside the prescribed 0- to 6-feet (1.83-meter) range as a result of 
#) 
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poor recovery in the first 6 feet. In borehole 38991, the target interval for bedrock 

screening (sandy siltstone or sandstone) was not encountered and no samples were collected; 

the interval chosen for well screening (fractured clayey siltstone) was, therefore, not sampled 

for geotechnical analysis. Two unscheduled samples were collected at the discretion of the 

rig geologist: a bedrock sample from 37891, and an alluvial sample from borehole 39091. 

The cumulative effects of these variances from the field sampling plan resulted in a total 

of 23 sampled intervals, rather than the proposed 28 intervals. 

A2.2 FIELD METHODS 

Two samples were taken from each of the prescribed intervals to help expedite laboratory 

analyses. The first was collected in a 3-inch-long stainless steel sleeve. The second sample 

was taken from immediately above or below the stainless steel sleeve as outlined in the field 

sampling plan, and placed in a 500-milliliter (16.9-fluid-ounce) amber jar. Sample numbers 

were assigned to each individual sample, resulting in a total of 46 samples from the 

23 unique intervals. 

All samples were drive samples collected with a sleeve-mounted, split-spoon sampler in 

conformance with American Society for Testing and Materials (ASTM) D1586. 

ASTM D1586 methods were employed in preference to ASTM D1587 because the thin- 

walled shelby tubes used in ASTM D1587 procedures do not have sufficient structural 

strength to penetrate alluvial and bedrock materials at OU1. Because split-spoon 

procedures were followed, the permeability values presented in Tables A2-2 and A2-3 

should be used with caution (EPA 1991). Internal method consistency does, however, justify 

the relative permeability analysis of alluvial and bedrock materials made in Section 3.7 of 

this report. 

A2.3 ANALYTICAL METHODS 

Analytical methods followed standardized ASTM procedures. Geotechnical analyses 

requested were Atterberg limits including liquid and plastic limits and plasticity index 

(ASTM D43 18), grain-size analyses including sieve analysis and hydrometer testing 

(ASTM D422), specific gravity (ASTM D854), back-pressure permeability (ASTM D5084), 
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and moisture/density analyses including moisture content (ASTM D2216) and both dry and 

wet density (ASTM D2937). In accordance with ASTM D2487, Atterberg limits data were 

also used to classify alluvial samples according to the Unified Soil Classification System 

(USCS). 

Although all procedures are standardized by ASTM guidelines, simplifymg assumptions and 

variations from RFP standard operating procedures (SOPs) (EG&G 1991) call for more 

detailed discussion. Specifically, back-pressure permeability tests were run using 

standardized rather than sample-specific confining pressures, and the sieves used for grain- 

size analysis were not, as prescribed by RFP SOPs, altered for bedrock and alluvial 

materials. The remainder of this section addresses the potential impacts of these two 

procedures nuances. 

Back-pressure permeability tests were performed in a triaxial compression chamber. Within 

the pressurized chamber, in situ hydrostatic forces can be reproduced, making laboratory 

measurements more truly representative of actual conditions. However, samples tested in 

this program were all placed under a standard hydrostatic pressure (1,152 pounds per square 

foot) corresponding to approximately 10 feet of depth in a clay soil. The applicability of this 

standard pressure as an approximation of in situ conditions varies from sample to sample. 

Assuming that variations in the density of overlying material are relatively insignificant, the 

applicability of the chosen standard pressure depends primarily on the sample depth. 

0 

Samples from a depth greater than 10 feet were tested at artificially low confining pressures, 

and the permeability values calculated may, as a result, be slightly high. Samples collected 

from 0 to 10 feet, on the other hand, were tested under unrealistically high pressures, that 

generally yield slightly depressed permeability values. Correcting for these shifts would, in 

general, accentuate trends of decreasing permeability with depth. Most importantly, any 

such corrections would only magnify the disparity between alluvial and bedrock 

permeabilities noted in Section 3.7 of this report, reinforcing the conclusion that flow in 

bedrock is much slower than flow in surficial materials. 

Final RFURI Phase III Report 
EG&G, Operable Unit Number 1 
eg&g\oul\rfi-n\feb\appead-aMppA2.mar 

March 1994 
Page A2-3 



Geotechnical SOP GT.l calls for the use of different classification systems when logging 

alluvial and bedrock materials; the USCS is to be used for alluvial materials, and Compton’s 

Manual of Field Geology (1962) is to be used for bedrock materials. When describing grain 

sizes, the USCS is to be used for alluvial material, and the Wentworth grain-size scale (as 

referenced by Compton 1962 and EG&G 1991) is to be used for bedrock materials. 

For purposes of the Phase I11 RFI/RI, the critical difference between the USCS and 

Wentworth systems is the grain-size limit used to define the silt-sand boundary. Specifically, 

the USCS uses a #200 standard sieve (0.074 millimeter) to define the silt-sand boundary, 

and the Wentworth scale uses the #230 mesh sieve (0.0625 millimeter). Therefore, as 

illustrated in Figure A2-3, the silt fraction of the USCS scale includes coarser material than 

the silt fraction of the Wentworth scale. Because of this discrepancy, Geotechnical SOP 

GT.l calls for a modification of ASTM D422 procedures for grain-size analysis when 

analyzing bedrock materials, substituting a #230 mesh sieve for the standard #200 mesh 

sieve. 

In deviation from the SOP guidelines, the #200 standard sieve was used for all laboratory 

grain-size analyses, including those performed on bedrock material. By superimposing the 

#230 sieve cutoff, however, Wentworth-scale percentages were read directly from the grain- 

size distribution curves presented in the raw data (Attachment A2-1). Based on these 

curves, the grain-size percentages for bedrock materials presented in Table A2-3 reflect 

Wentworth rather than USCS ranges. Although this correction does not reflect a strict 

procedural compliance with the Geotechnical SOPS, the data presented in Table A2-3 are 

gauged to the correct scale and are considered reliable to within 1 percent. 

A2.4 RESULTS 

Tables A2-2 and A2-3 summarize the results from all geotechnical analyses for alluvial and 

bedrock samples, respectively. Sand, silt, and clay percentages were read from the grain-size 

distribution curves provided by geotechnical analyses (Attachment A2-1). Because the 

USCS does not define a specific silt-clay boundary, the silt-clay boundary of the Wentworth 

scale was applied to alluvial as well as bedrock materials. Following Geotechnical 
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SOP GT.l, all samples were classified according to their sand, silt, and clay percentages. 

Alluvial samples were further classified according to the USCS based on the results of 

Atterberg limits tests. 

Bedrock lithology classifications show a 100-percent correlation between laboratory and field 

results, and USCS classifications made in the laboratory conform to the original core log 

descriptions in 80 percent of the cases. These results support a high level of confidence in 

the core log descriptions made during the OU1 Phase 111 RFI/RI field investigation. 

Attachment A2-1 presents the geotechnical data for the 23 samples collected at OU1 in 

individual packets. Because samples were taken in sets of two, not all analyses were 

performed on each individual sample. Each sample data packet is prefaced by an index 

sheet that shows the data available, broken down into the following five categories: 

0 

0 Atterberg limits test data 
0 Specific gravity test data 
0 

0 Core sample photograph 

Grain-size analysis (sieve and hydrometer test) data 

Moisture/density and back-pressure permeability (triaxial compression test) 
data 

All tests conducted on the stainless steel sleeve samples are combined in the fourth group, 

which includes back-pressure permeability, moisture content, and both dry and wet density. 

Core sample photographs are also included for stainless steel sleeve samples. All other 

data, including grain-size analyses, Atterberg limit tests, and specific gravity tests are 

grouped together in data packets that correspond to the amber jar samples. Data packets 

are arranged in numerical order by borehole location number. 

A2.5 REFERENCES 

American Society for Testing and Materials. 1991. Annual Book of Standards, ASTM, 
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Appendix A2 
Geotcchnical Data 

INDEX OF GEOTECHMCAL DATA 

Borehole Number: 37891 

Sample N u m k  BH00738EBUl 

Sample Depth: 10.00-1020 feet (Bedrock) 

Data Available: 

IL Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterbcrg Limits Test Data 

Specific Gravity Test Data 

Moisturt/Density and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CUENT EBASCO JOB NO. 2031 OS 

1146-91 KM,JN BORING NO. 37891 SAMPLED 
DEPTH 10.00-10.2oFr 
SAMPLE NO. BHOa738EBUl WASH SIEVE Y.s 
SOIL DESCR. EGBGIROCKY FIATS DRY SIEVE No 

DATE TESTED 1-1642 mu 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil 8 Pan (e) 
Wt. Lost Moisture (g) 0.66 
Wt. of Pan Only (g) 3.80 

44.1 1 
43.45 

wt, of Dry Soil (9) 39.65 
Moisture Content X 1.7 

Wt. Total Sample 

Weight of + #lo 

Weight of + #lo 

Weight of - #lo 

Weight of - #lo 

Wt. TOW Sample 

wet (9) 60.00 

Before Washing @) 0.00 

AfterWashing (g) 0.00 

wet (9) 60.00 

Dry (e) 59.02 

Dry (9) 59.02 

Wt. Hydrom. Sample Wet (9) 60.00 Calc. Wt. 'w' (g) 59.02 
Wt. Hydrom. Sample Dry (9) 59.02 Calc. Mass + #l 0 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. X 
Number Weight Wt.+Pan Wt. wt. 96 Finer 
(Si=) (9) (g) Retain. Retain. Retain. ByWt. 

1 1 R '  0.00 0.00 0.00 0.00 0.0 100.0 
314' 0.00 0.00 0.00 0.00 0.0 100.0 
3 B  0.00 0.00 0.00 0.00 0.0 100.0 
#4 0.00 0.00 0.00 0.00 0.0 100.0 
I1 0 0.00 0.00 0.00 0.00 0.0 100.0 

#20 1.31 1.38 0.07 0.07 0.1 99.9 
w40 1.31 1.38 0.07 0.14 0.2 99.8 
#60 1.32 1.36 0.04 0.18 0.9 99.7 
#loo 1.29 1.34 0.05 0.23 0.4 99.6 
#200 1.31 1.43 0.12 0.35 0.6 99.4 
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CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
wt. Wet Soil b Pan (e) 

wt.ofPanOnly @) 
wt. Dry soil a Pan (9) 

Sieve: 
Wt. Total Sample 

Weight of + #lo 
Before Washing (9) 
Weight of + #lo 
Atter Washing (g) 
Weight of - #lo 

wet (SI 

wet (9) 

H ydrometw 
Hydrometer # 
sp. or. of Soil 
Value of ‘a’ 
Denowlant 
Defloc. Gorr’n 
Meniscus Con’n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
W of Total Sample 

EBASCO 
2031 0 5  

37891 
10.00 - 10.20 FT 
BH0073BEBUl 
EGbGROCKY FLATS 
11-06-91 KM,JN 
1-16-g;! M U  
YeS 
No 

Yes 
No 

44.1 10 
43.450 
3.800 

60.00 

0.00 

0.W 

60.00 

ASTM152H 
2.690 
0.992 

4.000 
-1 .000 

Sodium Hexametaphosphate 

21 .OOo 

60.ooo 
100.0 

0.0) 332 



W 
N 

W > 
v) 

Ji 
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HYDROMETER ANALYSIS *SEDIMENTATION DATA 

CUENT EBASCO JOB NO. 2031 4 5  

BORING NO. 37891 SAMPLED 11-06-91 KM,JN 
DEPTH 10.00 - 10.20 Fr DATE TESTED 
SAMPLE NO. BH00738EBUl WASH SINE YSS 
SOIL DESCR. EG6WROCKY RATS DRY SINE No 

1-16-92 M U  

Hydrometer # ASTM152H Temp., Deg. C 21 .OOo 
sp. Gr. of Soil 2.690 Tomp. Coef. K 0.01 332 

Denomhnt Sodium "netsphosphate W of Total Sample 100.0 
Value of 'a' 0.992 Wt. Dry Sample W 59.018 

Defloc. con'n 4.000 
Meniscus Con'n -1 .000 

T 
Elapsed ometer Reading W Effedtvo Grain 

Time Original Corrected Total Depth Diameter 
(min) 'R' 100RwW Sample L (mm) 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
63.00 
62.00 
61 .OO 
60.00 
58.00 
56.00 
53.00 
49.50 
45.50 
34.50 

- 
58.00 
57.00 
56.00 
55.00 
53.00 
51 .OO 
48.00 
44% 
40.50 
29.50 

Grain Diameter I K*(SQRT(L/r)) 

- - - 
07.5 97.5 5.96 
95.8 95.8 6.12 
94.1 84.1 6.29 
92.4 92.4 6.45 
89.1 89.1 6.78 
857 85.7 7.1 1 
80.7 80.7 7.60 
74.8 74.8 8.17 
68.1 68.1 8.83 
49.6 49.6 10.63 

- 
0.0960 
0.0330 
0.0236 
0.m 51 
0.0090 
0.0065 
0.0047 
0.0035 
0.0025 
0.001 1 
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Appendix A2 
Geotechnical Data 

Borchole Number: 

Sample Numk. 

Sample Depth: 

Data Available: 

INDEX OF GEO'FECHNICAL DATA 

37891 

BH00737EBUl 

1030-10.45 feet (Bedrock) 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Attcrberg Limits Test Data 

Specific Gravity Test Data 

MoisturJDtnsity and Back-pressure Penmability (Triaxial Compression Test) Data 

Con Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

WENT EBASCO 

BORING NO. 37891 
DEPTH 10.20 - 10.45 FF 
SAMPLE NO. BH00737EBUl 
SOIL DESCR. SS LINER 
TEST W E  M P  
CONF. PRES. PSF 

MOISTUREDENSrrY 
DATA 

Wt. Soil + Moisture (g) 
wt Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (e) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 

Moisrure Content % 
Wet Density PCF 
Dry Dens@ PCF 

wt. of Drysoil (g) 

Init. Diameter (in) 
1nit:Area (sq in) 
Init. Height (in) 
Vol. Bet. Consol. (a, fl) 
Vol. After Consol. (cu ft) 
Effective Porosity Y 
Constant Head (PSI) 

Time 

Min 

92.0 
1038.0 
1338.0 
1453.0 
1351 .o 
1503.0 
1481.0 
1477.0 
1320.0 
1473.0 
141 7.0 

Time 

SeC 

5520 
62280 
80280 
87l80 
81 060 
901 80 
88860 
88620 
79200 
88380 
85020 

1152 

BEFORE 
TEST 

351.5 
360.9 
298.1 
62.8 
0.4 

288.7 
21.7 

122.5 
100.6 

2.288 
4.112 
2.659 

0.00633 
0.0061 1 

45.43 
2.00 

Ink Final 
Burette 
cc 

49.7 
49.4 
47.3 
45.5 
43.5 
41.7 
39.8 
38.1 
49.5 
47.7 
45.7 

Burette 
cc 

49.4 
47.3 
45.5 
43.5 
41.7 
39.8 
38.1 
3&4 
47.7 
45.7 
43.0 

JOBNO. 203105 

SAMPLED 11-12-91 KH 
TEST STARTED 1207-91 DCW 
TEST flNlSHED 12-25-91 
SETUP NO. 1P 
SATURATEDTEST 
AT flELD MOIST. NO 

A F E R  
TEST 

367.4 
376.8 
298.1 
78.7 
9.4 

288.7 
27.2 

132.4 
104.1 

(an) 5.812 
(squn) 26.527 
(cm) ,6.754 

(cm) 140.79 

Head Permeability 
Con. k 
cc C l T l b C  

15.6 
16.9 
19.0 
21 .o 
23.0 
25.0 
27.0 
28.8 
16.6 
18.6 
20.7 

1.1 E 0 7  
6.BE-08 
4.7E.08 
4.BE-08 
4 .E -  
4.6E-m 
4.3508 
4.4E.08 
4.7E-08 
4.7E08 
4.7E-08 

ADVANCED TERRA TESTING, INC. 
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CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SRUP NO. 
TEST TYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil & Moist bt 
Wt Soil &Moist at 
Wt. Dry Sol & Pan 
Wt.ofPanOnly (g) 

Consol Info: 
Init. Diameter in. 
lnttial HeigM in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test Info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. c#in 
Constant Head (PSI) 

EBASCO 
2031 4 5  

37891 

BH00737EBU1 
SS LINER 
11-12-91 KH 
120741 DCW 
12-25-91 
1 P  
TWWP 

Yes 
No 

10.20 - 10.45 FT 

1152 

351.470 
367.370 
298.1 00 

9.400 

2.288 
2.659 

23.400 
17.400 
0.045 

89.000 
0.003 
O.OO0 
2.000 



TRlAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 203105 

BORING NO. 37891 

SAMPLE NO. BH00737EBUl 
SOIL DESCR. SS LINER 

DEPTH 10.20 - 10.45 fl 

TEST TYPE W b P  

11-12-91 KH SAMPLED 
TEST STARTED 1247-91 DCW 
TEST FINISHED 12-2541 
SETUP NO. 1P 
SATURATEDEST Y e  

CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
00.0 78.0 

1152 AT FIELO MOIST. No 

SATURATION DATA 

close Open close 
0.2 12.4 
10.0 11.3 38.2 
11.7 12.9 48.4 
13.2 14.4 58.4 
14.7 15.8 68.3 

CONSOLIDATION DATA 

Initial Height (in) 
Height Change (in) 
Ht.NterCons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

Elapsed SQRT 
Time lime 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1 .00 
2 1.41 
4 2.00 
9 3.00 

16 4.00 
30 5.48 
60 7.75 

120 10.95 
240 15.49 
360 10.97 

2.659 
0.045 
2.814 
4.112 
4.042 

47.2 9.0 0.90 
57.6 9.2 0.92 
67.8 9.4 0.94 
77.9 9.6 0.96 

Burette Volume 
Reading Defl. 
(CC) (a) 

17.60 0.00 
19.15 -1.55 
19.40 -1.80 
19.70 -2.10 
10.95 -2.35 
20.20 -2.60 
20.53 -2.92 
20.75 -3.15 
21.00 -3.40 
2125 -3.65 
21.40 -3.68 
21.60 4.00 
21.00 4.20 

lnit Vol. (CC) 179.1 0 
Vol. Change (CC) 23.40 
ceIlExp. (cc) 17.40 
NetChange (CC) 6.00 
cons.vol. (cc) 173.18 

ADVANCED TERRA TESTING, JNC. 

< *  
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TRIAXAL COMPRESSfON TEST DATA 

e 
CLIENT EBASCO 

BORING NO. 37891 
DEPTH 10.20 - 10.45 FT 
SAMPLE NO. BH00737EBU1 
SOIL DESCR. SS Liner 
TESTTYPE m P  
CONF. PRES. PSF 1152 

Ink HL (in) 2.659 
Consol. HL (in) 2.614 
&&Res. PSI 89.0 

Axial Axial Delta Axial Area Dev. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4453 
165.0 5878 
187.0 6662 
193.0 6875 
190.0 6769 
185.0 6590 
180.0 6412 
176.0 6270 
172.0 6127 
167.0 5949 
151.0 5379 
140.0 4987 
139.0 4952 
150.0 5344 
157.5 5611 
164.5 5860 
175.0 6234 
149.0 5308 
140.0 4987 
140.0 4987 

m. 96 Final Stress 
in. Strain Sq In. PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.1 0 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 
0.38 
0.n 
1.15 
1.53 
1.91 
2.30 
2.68 
3.06 
3.44 
3.83 
5.74 
7.65 
9.56 

11.48 
13.39 
15.30 
17.21 
19.1 3 
21.04 
22.95 

4.042 
4.058 
4.073 
4.089 
4.105 
4.121 
4.137 
4.153 
4.170 
4.186 
4.203 
4.288 
4.377 
4.470 
4.566 
4.667 
4.n3 
4.883 
4.998 
5.1 19 
5.246 

0 
4512 
5933 
6698 
6886 
6753 
6549 
6347 
61 82 
601 8 
5820 
51 57 
4685 
4555 
481 1 
4943 
5048 
5249 
4366 
4005 
3908 

JOB NO. 2031 -05 

SAMPLED 11-12-91 KH 
TEST STARTED 1207-91 DCW 
TEST FINISHED 12-25-91 
SETUP NO. 1P 
SATURATEDTEST YeS 

AT FIELD MOIST. No 

Init. Area (sq in) 4.1 12 
Consol. Area (sq In) 4.042 
Strein Rate (in/min) 0.003 

Pore Delta Sigma Sigma Eff. 
Pres. Pres. 3 1 stress 
PSI PSF PSF PSF Ratio 

89.00 0.0 
49.50 -5688.0 
SO.00 -5616.0 
51 .w -5472.0 
54.50 4968.0 
56.80 4636.8 
57.00 4608.0 
57.40 -4550.4 
57.60 4521.6 
57.70 4507.2 
57.80 4492.8 
57.00 4492.8 
57.80 4492.8 
57.80 4492.8 
57.80 -4492.8 
58.00 4464.0 
58.40 4406.4 
58.70 4363.2 
59.20 -4291.2 
59.50 4248.0 
59.70 -4219.2 

1152 
6840 
6768 
6624 
6120 
5789 
5760 
5702 
5674 
5659 
5645 
5645 
5645 
5645 
5645 
561 6 
5558 
551 5 
5443 
5400 
5371 

0 
11352 
12701 
13322 
13006 
12542 
12309 
12050 
11856 
11677 
11464 
1oB02 
10329 
10200 
10456 
10559 
'1 0607 
10765 
Q809 
9405 
9280 

0.00 
1.66 
1.88 
2.01 
2.13 
2.17 
2.14 
2.11 
2.09 
2.06 
2.03 
1.91 
1.83 
1 .81 
1.85 
1.88 
1 .el 
1.95 

ADVANCED TERRA TESTING, INC. 
I ,  



CORE PHOTOGRAPH 

37891 
BH00737EBUI 

10.20-10.45 foot depth interval 

Confining Pressure ( 6 3  )=1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number 

Sample Depth: 

Data Available: 

INDEX OF GEOTECHNICAL DATA - 

37891 

BH00747EBUl 

45.70-46.15 feet (Bedrock) 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

MoismeDensity and Back-pressure Permeability (Tnaxial Compression Test) Data 

Core Sample Photograph 



MECHANICAL ANALYSIS -SIEVE TEST DATA 

CUEM EBASCO 

BORING NO. 37091 

SAMPLE NO. BH00747EBUl 
SOIL DESCR. EGBGROCKY FLATS 

DEPTH 45.70 - 46.1 5 FT 

MOISTURE DATA 

HYGROSCOPIC YeS 

NATURAL No 

Wt. Wet Soil & Pan (g) 36.36 
Wt. Dry soil B Pan (g) 36.1 0 
Wt. Lost Moisture (8) 0.26 
Wt. of Pan Only (g) 3.60 
Wt. of Dry Soil (g) 32.50 
Moisture Content K 0.8 

Wt. Hydrom. Sample Wet (g) 60.00 
59.52 Wt. Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

1 1 r  
314' 
3m 
#4 

#1 0 

#20 
#40 
#60 

#loo 
#200 

JOB NO. 2031 4 5  

SAMPLED 11-07-91 KM,MC 
DATE TESTED 1-16-92 mu 
WASH SIEVE Ye6 
DRY SINE No 

WASH SIEVE ANALYSIS 

W!. Total Sample 

Weight of + #lo 

Weight of + #lo 

Weight of - 11 0 

Weight of - #lo 

Wt. Total Sample 

Wet 0 60.00 

Before Washing (g) 0.00 

AfIer Washing @) 0.00 

wet (SI 60.00 

Dry @I 59.52 

Dly &I) 59.52 

Calc. Wt. 'w' (g) 59.52 
Calc. Mass + #lo 0.00 

Pan Indiv. Indiv. Cum. Cum. % 
Weight Wt. + pan Wt. wt. 96 Finer 

(SI (g) Retain. Retain. Retain. ByWt 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 

1.31 1.32 0.00 0.00 0.0 100.0 
1.32 1.33 0.01 0.01 0.0 100.0 
1.31 1.32 0.01 0.02 0.0 100.0 
1.31 1.34 0.03 0.05 0.1 993 
1.31 3.39 2.08 2.14 3.6 96.4 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO, 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan (g) 
wl. Dry soil a Pan (9) 
Wt.ofP8nOnly (9) 

Sieve: 
Wt. Total Sample 

Weight of + # l o  
Before Washing (g) 
Weight of + # l o  
After Washing (9) 
Weight of - # l o  

Wet (9) 

wet (9) 

Hydrometer: 
Hydrometer Y 
sp. Gr. of Soil 
Value of 'a' 
Defiocculant 
Defioc. Cwr'n 
Meniscus Corr'n 

EBASCO 
2031 0 5  

37891 
45.70 * 46.1 5 FT 
BH 00747EBUl 
EGhOlROCKY FLATS 
11-07-91 KM,MC 
1-1 6-B2 mu 
YeS 
No 

Y6S 
No 

36.360 
36.100 
3.600 

60.00 

0.00 

0.00 

60.00 

ASTMl52H 
2.720 
0.986 

4.500 
-1 .Ooo 

Sodium Hexametaphosphate 

Temp., Deg. C 21 .ooo 
Temp. Coef. K 0.01 304 
Wt. Wet Hydrom. Samp 6o.ooo 
YofTotalSample 100.0 



i 
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HYDROMETER ANALYSIS - SEDIMENTATON DATA 

CUEM E W C O  

BORING NO. 37891 
DEPTH 45.70-46.15FT 
SAMPLE NO. BH00747EBU1 
SOIL DESCR. EGCLGlROCKY FLATS 

Hydrometer It ASTM152H 

Value of 'a' 0.906 
Denooculant Sodium Hexametaphosphafe 
Denoc. Con'n 4.500 
Meniscus Con'n -1 .Ooo 

sp. e. d Soil 2.720 

JOBNO. 203145 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Temp., Deg. C 
Temp. Coef. K 
Wt Dry Sample 7" 
fc ofTotal Sample 

T 
Elapsed ometer Reading 96 Effecilve Grain 

lime Original Corrected Total Depth Diameter 
(min) 'R' 1ooRaMI sample L (mm) 

0.0 
0.5 
1 .o 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

- 
54.50 
48.50 
40.50 
32.00 
27.50 
25.00 
23.00 
21 .so 
20.00 
17.00 

- 
49.00 
43.00 
35.00 
26.50 
22.00 
19.50 
17.50 
16.00 
14.50 
11.50 

Grain Diameter = IC(SQRT(VT)) 

- - 
81.2 81.2 
71.2 71.2 
58.0 58.0 
43.9 43.9 
36.4 36.4 
32.3 32.3 
29.0 29.0 
26.5 26.5 
24.0 24.0 
19.0 19.0 

- 
7.35 
8.34 
9.65 
11.04 
11.78 
12.19 
12.52 
12.76 
13.01 
13.50 

- 
0.0500 
0.0377 
0.0286 
0.01 94 
0.0116 
0.0083 
O.Oo60 
0.0043 
0.0030 
0.001 3 

11 47-91 KM.MC 
1-1 6-92 TNU 
YeS 
No 

21 .Ooo 

59.524 
100.0 

o m  3w 

ADVANCED TERRA TESTING, INC. 
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T R W  COMPRESSION TEST DATA 

WENT EBASCO JOB NO. 2031 0 5  

BORING NO. 37691 SAMPLED 10-1 7-91 KMBAC 
DEPTH 13.80 - 14.00 FT TEST STARTED 11-12-91 DCW 
SAMPLE NO. BH00595EBUl TEST FINISHED 1 1-25-91 
SOIL DESCR. SS LINER SETUP NO. 5P 

CONF. PRES. PSF 1152 AT RED MOIST. NO 

TESTTYPE TxlpbP SAWRATEDTEST yef 

Inlt. m (in) 2.874 

BadcRes. PSI 79.0 
Consol. Ht. (in) 2.868 

Init. Area (sq in) 4.501 

Strain Rate (inhnin) 0.003 
Consol. m a  (sq in) 4.488 

Axial Axial Delta Axial Area Dev. Pore Deb Sigma Sigma Eff. 
Load Load 
Lbr. PSF 

0.0 0 
125.0 4010 
165.0 5294 
187.0 5999 
193.0 6192 
190.0 6096 
185.0 5935 
180.0 5775 
176.0 5647 
172.0 5518 
167.0 5358 
151.0 4045 
140.0 4492 
139.0 4460 
150.0 4812 
157.5 5053 
164.5 5278 
175.0 5614 
149.0 4780 
140.0 4492 
140.0 4492 

Ht. K Final Stress Pres. Pres. 3 1 stress 
In. Strain %In. PSF PSI PSF PSF fSF Ratio 

0.00 
0.01 
0.02 
0.03 
0.09 
0.05 
0.06 
0.07 
0.09 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 
0.35 
0.70 
1 .os 
1.39 
1.74 
2.09 
2.44 
2.79 
3.14 
3.49 
5.23 
6.97 
8.72 

10.46 
12.20 
13.95 
15.69 
17.43 
19.18 
20.92 

4.488 
4.504 
4.520 
4.536 
4.552 
4.568 
4.584 
4.601 
4.617 
4.634 
4.651 
4.736 
4.825 
4.91 7 
5.01 3 
5.112 
5.21 6 
5.324 
5.436 
5.553 
5.676 

0 79.00 0.0 
4008 49.50 4246.0 
5272 50.00 4176.0 
5954 51.00 4032.0 
6123 54.50 -3528.0 
6007 56.80 -3196.8 
5828 57.00 03168.0 
5650 57.40 -3110.4 
5505 57.60 -9081.6 
5360 57.70 -3067.2 
6186 57.80 -3052.8 
4604 57.80 -3052.8 
4190 57.80 -3052.8 
4083 57.80 -3052.8 
4321 57.80 -30528 
4449 58.00 -3024.0 
4555 58.40 -2966.4 
4747 58.70 -29222 
3958 5920 -2851.2 
3641 59.50 -2008.0 
3562 59.70 -2770.2 

1152 
5400 
5328 
51 84 
4680 
4349 
4320 
4262 
4234 
421 9 
4205 
4205 
4205 
4205 
4205 
41 76 
4118 
4075 
4003 
3960 
3931 

0 
9408 

10600 
11138 
10603 
10356 
10148 
991 3 
9738 
Q S S O  
9391 
8009 
8395 
8287 
8526 
e625 
8673 
0022 
7962 
7601 
7493 

0.00 
1.74 
1 .w 
2.15 
2.31 
2.38 
2.35 
2.33 
2.30 
2.27 
223 
2.1 0 
2.00 
1.97 
2.03 
2.07 
2.11 
2.16 

ADVANCED TERRATES~NG, INC. 

\ ,  



AppendixA2 
Geotechnical Data 

Borehole Number. 

Sample N u m k  

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37891 

BH00746EBUl 

46.1546.40 feet (Bedrock) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Attcrbcrg Limits Test Data 

- Specific Gravity Test Data 

& Moisturflensity and Back-pressure Permeability (Tnaxial Compression Test) Data 

- d Core Sample Photograph 



PERMEABlLlN TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37891 
DEPTH 
SAMPLE NO. BH 00746EBUl 
SOIL DESCR. SS LINER 
TESTTYPE Tx/wP 
CONF. PRES. PSF 1152 

46.1 5 - 46.40 FT 

JOBNO. 2031-05 

SAMPLED 11O7-91 KM 
TEST STARTED 12-06-91 DCW 
TEST FINISHED 12-25-91 
SETUP NO. 2P 
SANRATEDTES  ye^ 

AT FIELD MOIST. No 

MOISTURE/DENSllY BEFORE AFTEA 
DATA TEST TEST 

Wt Soil + Moisture (9) 
Wt. Wet Soil 8 Pan (e) 
Wt. Dry soil (L Pan (e) 
Wt. Lost Moisture (g) 
Wt.ofPano0ly (g) 
Wt.ofDfySoil (g) 
Moistwe Content % 
Wet Denslry PCF 
Dry Density PCF 

388.5 
397.9 
347.7 
50.2 
9.4 

338.3 
14.8 

11 5.2 
100.3 

423.2 
432.6 
347.7 
84.8 
9.4 

338.3 
25.1 

131.7 
105.3 

Init. Diameter (in) 2.388 (cm) 6.066 
Init. Area (sq in) 4.479 (sq a) 28.897 
Init. Height (in) 2.870 (cm) 7.290 
VOl. Bef. consol. (w ft) 0.00744 
Vol. Afler Consol. (w ft) 0.00709 
Effective Poroslty % 4229 
Constant Head (PSI) 2.00 (a) 140.79 

Time Time Init. Final Head Permeability 

Min SeC cc cc cc *C 

Burette Burette Con. k 

1501.0 9oO60 50.2 46.6 16.8 7.5E.08 
1480.0 88800 46.6 43.9 20.2 5.9E-08 
1360.0 81600 43.9 40.7 23.4 7.0E.08 
1327.0 79620 40.7 38.6 26.2 S.4E48 
1460.0 67600 MI. 0 47.7 16.3 4.9E.08 
1415.0 84900 47.7 45.4 18.8 5.2E08 
2068.0 172000 45.4 41 .O 22.4 5.oE.08 

ADVANCE0 TERRA TESTING. INC. 



CUENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
S m P  NO. 
TESTTYPE 
CONF. PRES. PSF 
SANRATED TEST 
AT FIELD MOIST. 
Wt Sol1 & Moist bt 
Wt Soil & Moist at 
wt. Dry Soil a Pan 
wt. of Pan Only (g) 

Consol Info: 
Init. Diameter in. 
initial Height in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres (9 begin. psi 
Swan Rate 
Piston Con. Win 
Constant Head (PSI) 

EBASCO 
2031 0 5  

37891 
46.15 * 46.40 FT 
BH00746EBU1 
SS LINER 
110741 KM 
12-06-91 DCW 
12-25-91 
2P 
m P  

YeS 
NO 

1152 

388.540 
423.200 
347.730 

Q.400 

2.388 
2.870 

23.200 
13.200 
0.174 

69.000 
0.003 
0.000 
2.000 



TRIAXAL COMPRESSION TEST DATA 

CUEKT EBASCO JOB NO. 2031 0 5  

SAMPLED 11-07-91 KM 
TEST STARTED 12-06-91 DCW 
TEST RNISHED 12-25-91 
SETUP NO. 2P 
SATURATEDTEST YOS 
AT R E D  MOIST. No 

BORING NO. 37891 
DEPTH 46.15 - 46.40 FT 
SAMPLE NO. BH00746EBUl 
SOIL DESCR. SS LINER 
TESTTYPE DVWP 
CONF. PRES. PSF 1152 

SATURATION DATA 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

Burette 
Reading 
(CC) 

aose Open Close Open 
0.1 10.2 
8.3 9.8 

10.2 11.5 
11.8 13.0 
13.3 13.4 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 

38.3 47.0 8.7 0.87 
48.5 57.4 8.9 0.09 
58.5 67.6 9.1 0.91 
68.4 77.9 9.5 0.95 

CONSOLIDATION DATA 

Burette 
Reading 
(CC) 

13.40 
16.65 
17.10 
17.48 
17.70 
18.00 
18.23 
18.40 
10.58 
10.68 
18.78 
18.90 

Elapsed SORT 
Time Time 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1 .00 
2 1.41 
4 2.00 
9 3.00 

16 4.00 
30 5.48 
60 7.75 

120 10.95 
240 15.49 

0.00 
-3.25 
-3.70 
4.08 
4.37 
4.60 
4.83 
-5.00 
-5.17 
-528 
-5.37 
-5.50 

Initial Height (in) 
Height Change (in) 
lit. Alter Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

2.870 
0.174 
2.696 
4.479 
4.542 

Init. Vol. (CC) 21 0.68 

CellEXp. (cc) 13.20 
NetChange (CC) 10.00 
c0ns.vol. (cc) 200.68 

Vol. Change (CC) 2320 

ADVANCED TERRA TESTING, INC. 
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T R W  COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37091 SAMPLED 11-07-91 KM 
DEPTH 46.15 - 46.40 FT TEST STARTED 1246-91 DCW 
SAMPLE NO. BH00746EBUl TEST FINISHED 
SOIL DESCR. SS LINER SETUP NO. 2P 
TESTTYPE W P  SATURATEDTEST Yes 
CONF. PRES. PSF 1152 AT FIELD MOIST. No 

12-25-91 

Init. Ht (in) 2.870 
Consol. HI. (in) 2.696 
BackRes. PSI 69.0 

Inlt. Area (sq in) 4.479 

Strain Rate (in/min) 0.003 
Consol. Area (sq in) 4.542 

Axial Axial Delta Axial Area Dev. Pore Delta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 3963 
165.0 5232 
107.0 5929 
193.0 6120 
190.0 6024 
105.0 5066 
100.0 5707 
176.0 5581 
172.0 5454 
167.0 5295 
151.0 4700 
140.0 4439 
139.0 4407 
150.0 4756 
157.5 4994 
164.5 5216 
175.0 5549 
149.0 4724 
140.0 4439 
140.0 4439 

m. % Final Stress Pres. Pres. 3 1 stress 
In. Strain SqIn. PSF PSI PSF PSF PSF Ratio 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.1 5 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.542 
0.37 4.550 
0.74 4.575 
1.11 4.593 
1.40 4.610 
1.85 4.627 
2.23 4.645 
2.60 4.663 
2.97 4.600 
3.34 4.690 
3.71 4.716 
5.56 4.809 
7.42 4.905 
9.27 5.006 

11.13 5.110 
12.90 5.219 
14.04 5.333 
16.69 5.451 
10.55 5.576 
20.40 5.705 
22.26 5.042 

0 
3094 
5121 
5702 
5945 
5631 
5656 
5402 
5340 
51 99 
5020 
4459 
4053 
3943 
41 60 
4206 
4301 
4559 
3795 
3405 
3403 

69.00 0.0 
49.50 -2000.0 
50.00 -2736.0 
51.00 -2592.0 
54.50 -2080.0 
56.80 -1756.0 
57.00 -1726.0 
57.40 -1670.4 
57.60 -1641.6 
57.70 -1627.2 
S7.00 -1612.0 
57.00 -1 61 2.0 
57.00 -1612.0 
S7.00 -1612.0 
57.00 -1612.8 
50.00 -1584.0 
50.40 -1526.4 
50.70 -1 403.2 
59.20 -141 1.2 
59.50 -1360.0 
59.70 -1339.2 

1152 
3960 
3880 
3744 
3240 
2909 
2880 
2022 
2794 
2 n 9  
2765 
2765 
2765 
2765 
2765 
2736 
2670 
2635 
2563 
2520 
2491 

0 
7854 
9009 
9526 
91 05 
0740 
8536 
0305 
81 34 
7970 
7793 
7224 
601 0 
6700 
6933 
7022 
7w9 
71 94 
6358 
6005 
5895 

0.00 
1.98 
2.32 
2.54 
2.04 
3.00 
2.96 
2.94 
2.91 
2.87 
2.62 
2.m 
2.47 
2.43 
2.51 
2.57 
2.64 
2.73 

ADVANCED TERRA TESTING, INC. 
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CORE PHOTOGRAPH 

37891 
BH00746EBUI 

46.15-46.40 foot depth interval 

Confining Pressure ( C 3  )=1152 pounds per square foot 



AppendixA2 
Geoteclvlical Data 

Borehole Number 

Sample Number 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37991 

BH00720EBUl 

3.00-350 feet (Alluvium) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Attaberg Limits Test Data 

Specific Gravity Test Data 

MoismDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



e WENT EBASCO 

MECHANICAL ANALYSIS - SIEVE TEST DATA 

BORING NO. 37991 
DEPTH 3.00 - 3.50 FT 
SAMPLE NO. BHoof2OEBUl 
SOIL DESCR. EGhGlROCKY R 

MOISTURE DATA 

ATS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil 8 Pan (9) 38.1 4 
Wt. Dry Soil & Pan (9) 37.39 
Wt. Lost Moisture (g) 0.75 
Wt. of Pan OnJy (9) 3.69 
Wt. of Dry Soil (9) 33.70 
Moisture Content % 2.2 

Wt. Hydrom. Sample Wet (g) 
Wt. Hydrom. Sample Dry (9) 

60.00 
58.70 

Sieve Pan lndiv. Indiv. 

(Size) (SI (9) Retain. 
Number Weight Wt.+Pan W!. 

1 ln. 0.00 0.00 0.00 
3t4’ 0.00 0.00 0.00 
3/8’ 0.00 0.00 0.00 
#4 0.00 2.36 2.36 
#lo 0.00 4.06 4.06 

w20 3.69 3.72 0.03 
1140 3.M 3.69 0.06 
#60 3.69 4.40 0.71 
11100 1.31 1 .n 0.46 
w200 1.41 1.56 0.1 5 

Cum. 
wt. 

Retain. 

0.00 
0.00 
0.00 
2.36 
6.42 

0.03 
0.09 
0.80 
1.26 
1.41 

JOB NO. 2031 -05 

10-1 7-91 SAMPLED 
DATE TESTED 11-11-91 mu 
WASH SJEVE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

wt Total Sample 
wet (SI 295.47 

Weight of + #lo 
Before Washing (9) 16.30 
Weight of + 111 0 
After Washing (g) 6.42 
Weight of - It1 0 

wet (B) 279.17 
Weight of - W10 

Dry (SI 282.76 
wt Total Sample 

Dry (9) 289.1 8 

W C .  Wt. 7” (g) SO.03 
W c .  Mass + #lo 1.33 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0.8 
2.2 

2.3 
2.4 
3.6 
4.3 
4.6 

96 
Finer 

BY wt. 

100.0 
100.0 
100.0 
88.2 
97.8 

07.7 
07.6 
96.4 
95.7 
95.4 

ADVANCED TERRATESTING, INC. 

‘ I  



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan @) 

wt.ofPan0nly (s) 
wt. Dry Soil & Pan (g) 

Sieve: 
Wt. Total Sample 

wet (9) 
Weight of + UlO 
Before Washlng @) 
Weight of + #lo 
After Washing (g) 
Weight of - # l o  

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of ’a’ 
Denowlant 
Defloc. W n  
Meniscus Con’n 

Temp., Deg. C 
Temp. Coef. K 
W. Wet Hydrom. Samp 
SC of Total Sample 

EBASCO 
2031 45  

37991 

BH00720EBUl 
EGaGPOCKY FIATS 
10-1 7-91 
11-11-91 mu 
Yea 
No 

3.00 * 3.50 R 

YeS 
No 

38.140 
37.390 
3.690 

295.47 

16.30 

6.42 

279.17 

ASTM 152 H 
2.650 
1 .mo 

4.000 
-1 .mo 

Sodium Hexametaphosphate 

23.000 
0.m 31 7 
60.003 

100.0 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CUENT EBASCO JOBNO. 203145 

10-1 7-91 BORING NO. 37991 SAMPLED 
DEPTH 3.00 - 3.50 FT DATE TESTED 11-11-91 M U  
SAMPLE NO. BH00720EBUl WASH SIEVE YO6 
SOIL DESCA. EGIUROCKY FLATS DRY SIEVE No 

Hydrometer Y ASTM 152 H Temp., Deg. C 23.0 
sp. 01. of Soil 2.65 Temp. Coef. K 0.01 31 7 
Value of 'a' 1.00 wt. Dry Sample W 60.029 

Detioc. Cwr'n 4.0 
Menisms Con'n -1 .o 

Denoearhnt Sodium Hexametaphosphate Y of Total Sample 100.0 

T 
Elapsed ometer Reading 

lime Original Conected 
(min) 'R' looRaMl 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
61 .00 
60.00 
59-75 
59.75 
58.00 
56.00 
53.00 
49.50 
46.50 
39.50 

- 
56.00 
55.00 
54.75 
54.75 
53.00 
51 .OO 
48.00 
44.50 
41.50 
34.50 

Grain Diameter = K*(SQRT(VT)) 

- 
93.3 
91.6 
91.2 
91.2 
08.3 
85.0 
80.0 
74.1 
69.1 
51.5 

- 
93.3 
91.6 
91.2 
91.2 
88.3 
85.0 
80.0 
74.1 
69.1 
57.5 

Effecitve Grain 
Depth Diameter 
L (mm) 

- - 
6.29 0.0467 
6.45 0.0334 
6.49 0.0237 
6.49 0.0150 
6.70 0.0009 
7.11 0.0064 
7.60 0.0047 
8.17 0.0034 
8.66 0.0025 
0.81 0.0011 

ADVANCED TERRA TESTING, INC. 

$ 4  
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AppendixA2 
Georechnical Data 

Botchole Number. 

Sample Number. 

Sample Depth 

INDEX OF GEOTECHNICAL DATA 

37991 

BH00719EBU1 

350-3.75 feet (Alluvium) 

Data Available: 

- Grain Size Andysis (Sieve and Hydmmeter Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data 

& MoisturcLDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

& Con Sample Photograph 



PERMEABlLlN TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37991 
DEPTH 3.50 - 3.75 TT 
SAMPLE NO. BH0071 9EBU1 
SOIL DESCR. SS LINER 
TEST TYPE m P  
CONF. PRES. PSF 1152 

JOB NO. 233145 

SAMPLED 10-23-91 KMBCB 
TEST STARTED 
TEST FINISHED 1 1  -25-91 

1 1-1 2-91 DCW 

3P SETUP NO. 
SATURATEDTEST YeS 
AT FIELD MOIST. No 

MOISTURE/DENSIN BEFORE AFTER 
DATA TEST TEST 

W. Soil + Moisture (9) 
Wt. Wet Soil & Pan @) 
Wt. Soil & Pan (g) 
Wt. Lost Moisture (9) 

Wt.ofDrySoil @) 
Moisture Content % 
Wet Denstty PCF 
Dry Density PCF 

wt.ofPanonly (9) 

386.1 
395.6 
344.5 

51.1 
9.5 

335.1 
15.2 

130.8 
113.5 

409.9 
41 9.3 
344.5 
74.8 
9.5 

335.1 
22.3 

132.8 
1 08.5 

Init. Diameter (in) 2.385 (an) 6.058 
Init. Area (sq in) 4.468 (sq an) 28.824 
Init. Height (in) 2.51 8 (m) 6.396 

Vol. Bef. consol. (w ft) 
Vol. After Consol. (ai ft) 
Effective Porosity % 38.83 

0.00651 
0.00680 

Constant Head (PSI) 2.00 (m) 140.79 

Tme Tme Init. Final Head Permeability 
Burette Burette Con. k 

Min SeC cc cc cc Ull/S8C 

1499.0 
1337.0 
1443.0 
1459.0 
1420.0 
1450.0 
1569.0 
1396.0 

89940 
80220 
86580 
87540 
85200 
87000 
Q4140 
83760 

49.6 48.7 5.4 
4a7 47.9 6.2 
47.9 47.0 7.0 
47.0 46.2 7.8 
46.2 45.4 8.5 
45.4 44.7 9.2 
44.7 44.0 9.9 
44.0 43.3 10.5 

1 . E 4 8  
1.6E-08 
1 BE-08 
1 AE-08 
1 SE-08 
1.3E-08 
1.3E-08 
1 . E 4 8  

ADVANCED TERRA TESTING, INC. 

$ 1  



WENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil 8 Moist bt 
Wt Soil & Moist at 
Wt. Dry Soil & Pan 
wt. of Pan Only (9) 

Consd Info: 
Ink. Diameter in. 
Initial HeigM in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres @ begin. pol 
Strain Rate 
Piston Con. d i n  
Constant Head (PSI) 

EBASCO 
2031 4 5  

37991 
3.50 - 3.75 fl 
BH0071 9EBUl 
SS LINER 
10-23-91 KMBCB 
11-12-81 DCW 
1 1-25-91 
3P 
Tx/wP 

1152 
YeS 
No 

386.100 
409.890 
344.51 0 

9.460 

2.385 
2.51 8 
7.250 

15.600 
0.01 5 

79.000 
0.003 
O.OO0 
2.000 



TRlAXAL COMPRESSION TEST DATA * CLIENT EBASCO 

BORING NO. 37991 
DEPTH 3.50 - 3.75 FT 
SAMPLE NO. BH0071 OEBU1 
SOIL DESCR. SS LINER 
T E S T N P E  W P  
CONF. PRES. PSF 1152 

SATURATION DATA 

Close Open close 

SAMPLED 10.23-91 KMLCB 
TEST STARTED 
TEST RNISHED 11-25-91 
SETUP NO. 3P 
SATURATEDTEST Yes 

11 -1 2-91 DCW 

AT FIELD MOIST. No 

40.0 38.0 0.0 7.5 
50.0 49.0 3.8 5.1 38.0 
60.0 58.0 0.6 1.8 48.0 
70.0 68.0 0.1 2.0 58.4 
80.0 78.0 1.9 3.3 68.2 
90.0 3.4 3.6 78.4 

Initial Height (in) 
Height Qlange (in) 
Ht. Mer Cons. (in) 
Initial Area (q in) 
Area After Cons. (sq in) 

CONSOLIDATION DATA 

Elapsed 
Time 
(Min) 

0.00 
0.25 
0.5 
1 
2 
4 
9 
16 
30 
60 
120 
240 
360 

SORT 
rrme 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 
10.95 
15.49 
18.97 

JOB NO. 2031 05 

Change B 

41.4 3.4 0.M 
54.2 6.2 0.62 
66.4 8.0 0.80 
77.4 9.2 0.92 
87.9 9.5 0.5 

Burette Volume 
Reading Den. 
(CC) (a) 

3.60 0.00 
4.28 9.68 
4.30 -0.70 
4.33 -0.73 
4.38 -0.77 
4.40 -0.80 
4.50 -0.90 
4.58 -0.w 
4.70 -1.10 
4.85 -1.25 
5.03 -1.43 
5.20 -1.60 
5.30 -1.70 

2.51 8 lnit.Vol. (CC) 184.37 
0.01 5 Vol. Change (CC) 7.25 
2.503 -llExP. (cc) 15.60 
4.468 NetChange (CC) -8.35 
4.698 c0ns.Vd. (cc) 1 Oe.72 

ADVANCED TERRA TESTING, INC. 





TRlAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37991 SAMPLED 10-23-91 KM&CB 
DEPTH 3.50 - 3.75 FT TEST STARTED 1 1-1 2-91 DCW 

TEST FINISHED 11 -25-91 SAMPLE NO. BH00719EBUl 
SOIL DESCR. SS LINER SETUP NO. 3P 
TESTTYPE -P SANRATED TESf y e  
CONF. PRES. PSF 1152 AT FIELD MOIST. No 

Inn. Ht. (in) 2.51 8 

BadcPres. PSI 70.0 
Consol. M. (in) 2.503 

Inn. Area (sq in) 4.468 
Consol. Area (sq in) 4.698 
Strain Rate (inlmin) 0.003 

Axial Axial Delta Axial Area Dev. Pore Deb Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 3832 
165.0 50% 
107.0 5732 
193.0 5916 
190.0 5824 
185.0 5671 
180.0 5517 
176.0 5395 
172.0 5272 
167.0 5119 
151.0 4629 
140.0 4291 
139.0 4261 
150.0 4590 
157.5 4820 
164.5 5042 
175.0 5 s  
149.0 4567 
140.0 4291 
140.0 4291 

Ht. 96 Final Stress 
In. Swain Sq In. PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.1 5 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.838 
0.40 4.717 
0.00 4.736 
1.20 4.755 
1.60 4.n4 
2.00 4.794 
2.40 4.813 
2.80 4.033 
3.20 4.853 
3.60 4.073 
4.00 4.093 
5.99 4.997 
7.99 5.106 
9.99 5.219 

11.99 5.338 
13.98 5.462 
15.90 5.591 
17.98 5.728 
10.98 5.871 
21.07 6.021 
23.97 6.170 

0 
3629 
4 n l  
5386 
5536 
5428 
5263 
51 00 
4966 
4833 
4674 
4138 
3755 
3647 
3848 
3949 
4029 
41 84 
3476 
31 84 
31 03 

Pres. Pres. 
PSI PSF 

79.00 0.0 
49.50 -4248.0 
50.00 -4176.0 
51.00 4032.0 
54.50 -3528.0 
56.80 -3196.8 
57.00 -3168.0 
57.40 -31 10.4 
57.60 -3081.6 
57.70 -3067.2 
57.80 -30528 
57.00 -3052.8 
57.80 -3052.8 
57.80 -3052.8 
57.80 -3052.8 
58.00 -3024.0 
58.40 -2966.4 
58.70 -2923.2 
59.20 -2851.2 
59.50 -2808.0 
59.70 -2779.2 

3 
PSF 

1152 
5000 
5328 
51 84 
4680 
4349 
4320 
4262 
4234 
421 9 
4205 
4205 
4205 
4205 
4205 
4176 
4118 
4075 
4003 
3960 
3931 

1 stress 
PSF Ratio 

0 0.00 
BO29 1.67 

10099 1.90 
10570 2.04 
10216 2.18 

9583 2.22 
9363 2.20 
9200 2.17 
9053 2.15 
8878 2.11 
8343 1.98 
7960 1.89 
7852 1.87 
8053 1.92 
8125 1.95 
8147 1.98 
8259 2.03 
7470 
71 44 
?a% 

g m  2.25 

ADVANCED TERRA TESTING INC. 

1 ,  



CORE PHOTOGRAPH 

37991 
MW00719EBUI 

3.50-3.75 foot depth interval 

Confining Pressure ( EI )=1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number 

Sample Depth: 

Data Available: 

I[NDEX OF GEOTECHNICAL DATA 

37991 

BH00724EBUl 

11.10-11.40 feet (Bedrock) 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

Moisturt/Density and Back-pressure Permeability (Tnaxial Compression Test) Data 

Core Sample Photograph 



CUEM EBASCO 

MECHANICAL ANALYSIS - SIEVE TEST DATA 

BORING NO. 37991 

SAMPLE NO. BH00724EBUl 
SOIL DESCR. EG&G/ROCKY FLATS 

DEPTH 11.10 - 11.40 IT 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (g) 
Moisture Content 94 

Wt. Hydrom. Sample Wet (9) 
Wt: Hydrom. Sample Dry (9) 

34.24 
33.65 
0 . S  
3.81 

29.84 
2.0 

60.01 
58.64 

JOBNO. 203105 

SAMPLED 10-23-91 KMBCB 
DATE TESTED 1148-91 SR 
WASH SIEVE YO6 
DRY S I N E  No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #lo 

Weight of + 11 0 

Weight of - #lo 

Weight of - #lo 

Wt. Totel Sample 

wet (9) 60.01 

Before Washing (9) - 0.00 

After Washing (9) 0.00 

Wet (9) 60.01 

Dry &I) 50.84 

Dry (SI 58.84 

Calc. Wt. 'w' @) 58.84 
Calc. Mass  + #lo 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt.+Pan Wt. Wt. % Finer 
(Size) @) (9) Retain. Retain. Retain. ByW. 

1 IR-  0.00 0.00 0.00 0.00 0.0 100.0 
314' 0.00 0.00 0.00 0.00 0.0 100.0 
3/e' 0.00 0.00 0.00 0.00 0.0 100.0 
#4 0.00 0.00 0.00 0.00 0.0 100.0 
#lo 0.00 0.00 0.00 0.00 0.0 100.0 

1120 1.31 1.32 0.01 0.01 0.0 100.0 
#40 1.32 1.34 0.02 0.03 0.1 99.0 
#60 1.32 1.34 4.02 0.a  0.1 99.9 
#loo 1.31 1.34 0.03 0.08 0.1 99.9 
1200 1.29 1 3  0.09 0.17 0.3 09.7 

ADVANCED TERRA TESTING. INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DAY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil a Pan (g) 
Wt. Dry Soil & Pan (g) 
Wt.ofPan0nly (9) 

Sieve: 
Wt. Total Sample 

Weight of + #lo 
Before Washing (9) 
Weight of t #I 0 
After Washing (g) 
Weight of - 11 0 

Wet (9) 

Wet (SI 

Hydrometer: 
Hydrometer # 
sp. or. of Soil 
Value of 'a' 
Defioauknt 
Defloc. Corr'n 
Menisart Corr'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
#ofTotalSample 

EBASCO 
2031 0 5  

37891 
11.10 - 11.40 
BH00724EBU1 
EGaUROCKY FfATS 
10-23-91 KMBCB 
11 -91 SR 
y06 

No 

YeS 
No 

34.240 
33.650 

3.81 0 

60.01 

0.00 

0.00 

60.01 

ASTM 152 H 
2.650 
1 .000 

4.000 
-1 .Ooo 

Sodium Hexametaphosphate 

23.000 
0.01 31 7 
60.008 
100.0 





HYDROMETER ANALYSIS - SEDIMENTATION DATA 

WENT EBASCO JOB NO. 2031 0 5  

BORING NO. 37991 SAMPLED 10-23-91 KMaCB 
DEPTH 11.10 - 11.40 FT DATE TESTED 11-08-91 SR 
SAMPLE NO. BH00724EBU1 WASH SIEVE Yes 
SOIL DESCR. EGBG/ROCKY FLATS DRY SIEVE No 

Hydrometer Cy ASTMl52H Tomp., Deg. c 23.0 
sp. or. of Soil 2.65 Temp. Coef. K 0.01 317 
Value of 'a' 1 .00 WLDrySamplew 58.845 
Den-lant Sodium Hexametaphosphate K of Total Sample 100.0 
Debc. Conh 4.0 
Meniscus Corr'n -1 .o 

T 
Elapsed ometer Reading 

lime Original Corrected 
(min) 'R' 1 0 o R N  

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
60.50 
60.00 
59.00 
58.00 
57.00 
54.25 
51 .SO 
47.50 
44.25 
35.75 

- 
55.50 
55.00 
54.00 
53.00 
52.00 
49.25 
46.50 
42.50 
39.25 
30.75 

Grain Diameter = K*(SQRT(m) 

- 
94.3 
93.5 
91.8 
90.1 
88.4 
83.7 
79.0 
72.2 
66.7 
523 

- 
94.3 
93.5 
91.8 
00.1 
08.4 
83.7 
79.0 
72.2 
66.7 
523 

Effecrtve 
WJth 

L 

- 
6.37 
6.45 
6.61 
6.78 
6.94 
7.39 
7.64 
8.50 
9.03 

10.43 

- 
0.0670 
0. a334 
0.0240 
0.01 53 
0.0090 
0.0065 
0.0048 
0.0035 
0.0025 
0.001 1 

ADVANCED TERRA TESTING, INC. 

X I  





Appendix A2 
GeorecWcal Datu 

Borehole Number. 

Sample N u m k  

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37991 

BH00723EBU1 
11.40-11.65 feet (Bedrock) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data 

Moisturc/Density and Back-presswe Pmneability vriaxial Compression Test) Data 

- d Core Sample Photograph 



P E R M W L I N  TEST - BACK PRESSURE CONSTANT HEAD 

CUENT EBASCO 

BORING NO. 37991 

SAMPLE NO. BH00723EBU1 
SOIL DESCR. SS LINER 
TESTTYPE T W W P  

DEPTH 11.40 - 11.65 Tr 

CONF. PRES. PSF 

MOISNAEIDENSIW 
DATA 

Wt. Soil + Moisture (g) 
Wt. Wet Soil a Pan (g) 
Wt. Dry Soil & Pan (g) 
Wt. Lost Moisture (9) 
WLdPanOnly (g) 
Wt. ofDrySoil (g) 
Moisture Content X 
Wet Density PCF 
Dfy Density PCF 

lnlt. Diameter (in) 
Inn. Area (sq in) 
Init. Height (in) 
Vol. Bet. Consol. (cu ft) 
Vol. After. Consd. (a ft) 
Effective Porosity SC 
Constant Head (PSI) 

mme 

Min 

1421.0 
1449.0 
1570.0 
1420.0 
1336.0 
1444.0 
14260 
1690.0 

JOB NO. 2031 -05 

10-23-91 KMKCB SAMPLED 
TEST STARTED 11-1 2-01 DCW 
TEST FINISHED 11-3041 
S€WP NO. 1 3 5  
SATURATEDTEST Y ~ s  

1152 AT FIELD MOIST. No 

BEFORE AFTER 
TEST TEST 

393.2 406.3 
402.6 415.7 
329.9 329.9 
72.7 85.8 
9.4 9.4 

320.5 320.5 
22.7 26.8 

126.8 129.6 
103.4 102.2 

2.391 (a) 6.073 
4.490 (sqan) 28.970 
2.630 (m) 6.680 

0.00683 
0.00691 

43.83 
2.00 (m) 140.79 

inn. Final Head Permeabiltty 
Burette Burme 

sec cc cc 

85260 
86940 
w200 
85200 
801 60 
86640 
85500 

101 400 

48.9 48.6 
48.6 48.3 
411.3 48.1 
48.1 47.8 
47.8 47.6 
47.6 47.3 
47.3 47.1 
47.1 46.8 

cor. 
cc 

16.4 
16.7 
17.0 
17.3 
17.6 
17.8 
10.1 
18.4 

k 
ClWWC 

6.4E-09 
6.3EQ9 
3.QE-09 
6.5E-09 
4.6E-09 
6.4E-09 
5.4E-09 
5.5E49 

ADVANCED TERRA TESTING, INC., 



WENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FlELD MOIST. 
Wt Soil 8 Moist bt 
Wt Soil B Moist at 
Wt. Dry Soil & Pan 
wt. ofpan Only (9) 

Consd Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. d i n  
Constant Head (PSI) 

EBASCO 
2031 -05 

37991 
11.40 - 11.65 
BH00723EBUl 
SS LINER 
30-23-91 KMBCB 
1 1  -1 2-91 DCW 
1 1  -30-91 
1 3 s  
Tx/pbP 

1152 
YeS 
No 

393.1 70 
406.270 
329.870 

9.420 

2.391 
2.630 
6.7SO 
Q.OO0 
0.002 

89.000 
0.003 
0.000 
2.000 



T R W  COMPRESSION TEST DATA 

WENT EBASCO 

BORING NO. 37991 

SAMPLE NO. BH00723EBU1 
SOIL DESCR. SS LINER 

DEPTH 11.40 - 11.65 FT 

TEST TYPE -P 
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 
90.0 88.0 

100.0 

initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
inkial Area (sq in) 
Area After Cons. (sq in) 

1152 

SAlURATlON DATA 

JOB NO. 2031 -05 

SAMPLED 10-23-91 KMCLCB 
E S T  STARTED 1 1-12-91 DCW 
TEST flNlSHED 11-30-91 
SETUP NO. 13s 
SATURATEDTEST YeS 
AT flELD MOIST. No 

Close 
0.1 
4.7 
2.2 
1.6 
1.9 
2.5 
3.4 

Open close Open 
8.0 
5.6 37.8 42.4 4.6 0.46 
3.0 47.9 54.5 6.6 0.66 

58.1 65.8 7.7 0.77 
68.3 77.1 0.8 0.88 

3.3 78.4 87.6 9.2 0.92 
3.4 88.3 97.8 9.5 0.95 

CONSOLIDATION DATA 

Elapsed 
lime 
[Min) 

0.00 
0.25 
0.5 

1 
2 
4 

11 
16 
30 
60 

120 
240 
360 

SQRT 
Time 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.32 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2.630 
0.002 
2.628 
4.490 
4.546 

Burette Volume 
Reading Den. 
(CC) (=) 

3.35 0.00 
3.80 0.45 
3.83 0.48 
3.83 0.48 
3.88 0.52 
3.90 4.55 
3.93 -0.57 
4.00 0.65 
4.00 -0.73 
4.19 0.84 
4.30 0.95 
4.54 -1 .l 0 
4.70 -1.35 

Ink. Vol. (CC) 193.55 

CellEXp. (cc) 9.00 

C0ns.Vd. (CC) 195.80 

Vol. Change (CC) 6.75 

Net Change (CC) -225 

ADVANCED TERRA TESTING, INC. 
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T R W  COMPRESSION TEST DATA 

CLIENT EBASCO 

BORING NO. 37991 
DEPTH 11.4 - 11.65 FT 
SAMPLE NO. BH00723EBU1 
SOIL DESCR. SS LINER 
TESTTYPE T x / w P  
CONF. PRES. PSF 1152 

Ink. Ht (in) 2.630 
Coml. Ht. (in) 2.628 
BadcRes. PSI 89.0 

JOB NO. 2031 -05 

SAMPLED 10-23-91 KMBCB 
TEST STARTED 11-12-91 DCW 
TEST FINISHED 11 -30-91 
SETUP NO. 13s 
SATURA'TEDTEST Yes 
AT FIELD MOIST. No 

InR. Area (cq in) 4.490 
Consol. Area (sq in) 4.546 
Strain Rate (inlmin) 0.003 

Axii Axial Deb Awial Area Dev. Pore Delta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 3960 
165.0 5227 
167.0 5924 
193.0 6114 
190.0 6019 
185.0 5061 
100.0 5702 
176.0 5575 
172.0 5449 
167.0 5290 
151.0 4703 
140.0 4435 
139.0 4403 
150.0 4752 
157.5 4969 
164.5 5211 
175.0 5544 
149.0 4720 
140.0 4435 
140.0 4435 

Ht. tc Final Stress Pres. Pres. 3 1 stress 
In. Strain SqIn. PSF PSI PSF PSF PSF Ratio 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.1 0 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 
0.36 
0.76 
1.14 
1.52 
1.90 
2.28 
2.66 
3.04 
3.42 
3.81 
5.71 
7.61 
9.51 
11.42 
13.32 
15.22 
17.1 2 
19.03 
20.93 
22.03 

4.546 
4.563 
4.501 
4.590 
4.61 6 
4.634 
4.652 
4.670 
4.600 
4.707 
4.725 
4.821 
4.920 
5.024 
5.131 
5.244 
5.362 
5.485 
5.614 
5.749 
5.091 

0 89.00 0.0 
3896 49.50 -5680.0 
5124 50.00 -5616.0 
5785 51.00 -5472.0 
5947 54.50 4960.0 
5032 56.00 4636.8 
5657 s1.00 4600.0 
5482 57.40 4550.4 
5339 57.60 4521.6 
5190 57.70 4507.2 
5027 57.80 4492.8 
4455 57.80 4492.0 
4047 57.00 4492.8 
3936 57.00 -4492.8 
4150 57.00 44920 
4272 50.00 4464.0 
4364 58.40 4406.4 
4538 50.70 4363.2 
3775 59.20 4291.2 
3464 59.50 4248.0 
3301 59.70 4219.2 

1152 
6040 
6768 
6624 
61 20 
5789 
5760 
5702 
5674 
5659 
5645 
5645 
5645 
5645 
5645 
561 6 
5550 
551 5 
5443 
5400 
5371 

0 
10736 
11892 
12409 
12067 
1 1621 
11417 
11185 
11013 
10857 
10671 
10100 
0692 
9580 
9803 
9880 
9922 
10053 
921 0 
8864 
8752 

0.00 
1 .s7 
1.76 
1.87 
1.97 
2.01 
1.88 
1.96 
1.94 
132 
7.89 
1.79 
1.72 
1.70 
1.74 
1.76 
1.79 
1 .a2 

ADVANCED TERRA TESliNG, INC. 



CORE PHOTOGRAPH 

37991 
M W O  07 23EBUI 

11.40-11.65 foot depth interval 

Confining Pressure ( 6 3  )=1152 pounds per square foot 



Appendir A2 
Geotechnicd Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Number. 37991 

Sample Number BH00732EBUl 

Sample Depth: 46.45-46.70 feet (Bedrock) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Spa%c Gravity Test Data 

MoismdDensity and Back-pressun Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



PERMEABlLlN TEST - BACK PRESSURE CONSTANT H E A D  

CUEM EBASCO 

BORING NO. 37991 
DEPTH 46.45 - 46.70 FT 
SAMPLE NO. BH00732EBUl 
SOIL DESCR. SS LINER 
TESTTYPE T x / w P  
CONF. PRES. PSF 1152 

MOISTWEDENSITY 
DATA 

Wt. Soli + Moisture (g) 
Wt Wet Soil & Fan (g) 
Wt Dry Soil & Pan (g) 
w1 Lost Moisture (g) 
Wt.ofFanOnly (g) 
WL of DfySoil (g) 
Moisture Content 96 
Wt Density PCF 
Dy Density PCF 

ha. Diameter (in) 
Ht. Area (sq in) 
Ldt Height (in) 

VW. After Consol. (ar n) 
ETfective Porosity 96 
Crrnotant Head (PSI) 

w. Bsf. CO~SOI. (CU n) 

T I  

Min 

20.0 
18.0 
20.0 
20.0 
20.0 
19.0 
20.0 
18.0 
20.0 
20.0 

Time Ink 

sec cc 
Burette 

1200 49.5 
1080 49.4 
1200 49.6 
1 200 49.8 
1200 49.9 
3 140 49.5 
1200 40.6 
1080 49.6 
1200 49.8 
1200 49.7 

BEFORE 
TEST 

269.2 
278.6 
243.3 
35.3 
9.4 

233.9 
15.1 

105.9 
92.0 

2.396 
4.509 
2.147 

0.00560 
0.00474 

44.52 
2.00 

Final 
Burenp 
cc 

7.2 
1.8 
8.8 
7.9 
7.4 

0.2 
6.3 
1.2 

4.4 
0.1 

AFTER 
TEST 

293.6 
303.0 
243.3 
59.8 
9.4 

233.9 
25.5 

136.6 
108.8 

(an) 

(m 
(sq 

(a) 

Head 
Con. 
cc 

38.4 
41.4 
37.5 
37.0 
36.1 
42.4 
39.4 
41.6 
42.3 
421 

JOB NO. 2031 0 5  

10-29-91 KM SAMPLED 
TEST STARTED 12-1 5-91 DCW 
TEST RNISHED 01 46-91 
SETUP NO. 11s 
SATURATEDTEST Yes 
AT FIELD MOIST. No 

6.086 
29.091 
5.453 

140.79 

Permeability 
k 

UllfS9C 

6.4E-05 
8.2E-05 
6.1 E05 
6.3E-05 
6.4E-05 
8.2E-05 
6.8E-05 
8.4E-05 
7.QE-05 
7.8E-05 

ADVANCED ERRATESTING. INC. 

X I  



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FlNfSHED 
SETUP NO. 
T E S T W E  
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Salt & Moist bt 
Wt Sail 6 Moist at 
Wt. Dry Soil & Ppn 
Wt.ofPanOnly (g) 

Consol Info: 
Init. Diameter in. 
Initial HeigM in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test Info: 
Pore pres @begin. psi 
Strain Rate 
Piston Con. d i n  
Cons!ant Head (PSI) 

EBASCO 
2031 4 5  

37991 

BH00732EBU1 
SS UNER 
10-2991 KM 
12-15-91 DCW 
01 46-91 
11s 
TwpbP 

YeS 
No 

46.45 - 46.70 FT 

1152 

269.1 90 
293.620 
243.290 

9.420 

2.396 
2.147 

32.200 
7.750 
0.181 

69.000 
0.003 
O.Oo0 
2.000 



7 R W  COMPRESSION TEST DATA 

_ -  
CLIENT EBASCO 

BORING NO. 37991 

SAMPLE NO. BH00732EBU1 
SOIL DESCR. SS LINER 
TESTTYPE -P 
CONF. PRES. PSF 1152 

DEPTH 46.45 - 46.70 FT 

JOBNO. 203105 

10-29-91 KM SAMPLED 

TEST flNlSHED 01-06-81 
11s SETUP NO. 

SATURATEDIEST Y S  
AT flELD MOIST. No 

TEST STARTED 12-1 5-91 DCW 

SATURATION DATA 

cell Back Burette Pore 
Pres. Pres. Reading Pressure 
(PSI) (PSI) (CC) (PSI) Change B 

Close Open Close Open 

50.0 40.0 0.0 15.4 
60.0 50.0 10.0 1 0.9 40.5 57.5 9.0 0.90 
70.0 60.0 21 .o 22.7 56.4 67.6 Q.2 0. Q2 
80.0 23.5 23.6 66.6 70.1 0.5 0.95 

CONSOLIDATION DATA 

Elapsed 
lime 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
0 

16 
30 
60 

120 
240 
360 

Initial Height (in) 
Height mange (in) 
Ht.AnerCons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

SQRT 
Time 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.00 
4.00 
5.40 
7.75 

10.95 
15.49 
10.97 

2.147 
0.101 
1 .Q66 
4.509 
4.165 

24.60 0.00 
27.05 -2.45 
27.15 -2.55 
27.20 -2.60 
27.26 -2.67 
27.33 -2.72 
27.30 -2.17 
27.40 -2.00 
27.43 -2.82 
27.40 -2.00 
27.53 -2.Q2 
27.65 -3.05 
27.70 -3.10 

Init. Vol. (ce) 150.66 

cellExP. (cc) 7.75 

Cons.Vd. (cc) 1 w.21 

Vol. Change (CC) 32.20 

NetChange (E) 24.45 

ADVANCED TERRA TESTING, INC. 

‘ I  
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TRlAXAL COMPRESSION TEST DATA 

CLIENT E W C O  

BORING NO. 37991 
DEPTH 46.45 - 46.70 FT 
SAMPLE NO. BH0073 
SOIL DESCR. SS LINER 
TESTTYPE Tx/pbP 
CONF. PRES. PSF 1152 

Init. Ht (in) 2.147 
Consol. Ht. (in) 1.066 
BackRes. PSI 69.0 

JOB NO. 2031 45 

SAMPLED 10-29-91 KM 
TEST STARTED 12-15-91 DCW 
TEST FINISHED 01 46-91 
SETUP NO. 11s 
SANRATEDTEST yes 
AT FIELD MOIST. No 

Init. Area (sq in) 4.509 
consol. Area (sq In) 4.165 
Strain Rate (inhnin) 0.003 

Axil Axial Delta Axial Area Dev. Pore Delta 
Load Load Ht. K Final Stress Pres. Pres, 
Lbs. PSF tn. Strain Sqtn. PSF PSI PSF 

0.0 
125.0 
165.0 
187.0 
193.0 
190.0 
185.0 
180.0 
176.0 
172.0 
167.0 
151.0 
140.0 
139.0 
150.0 
157.5 
164.5 
175.0 
149.0 
140.0 
140.0 

0 
4322 
5704 
6465 
6673 
6569 
6396 
6223 
6085 
5946 
5774 
5220 
4040 
4006 
S186 
5445 
5687 
6050 
51 51 
4840 
4040 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.1 0 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.165 
0.51 4.186 
1.02 4.208 
1.53 4.230 
2.03 4.252 
2.54 4.274 
3.05 4.296 
3.56 4.310 
4.07 4.342 
4.58 4.365 
5.09 4.388 
7.63 4.509 
10.17 4.637 
12.72 4.772 
15.26 4.915 
17.60 5.067 
20.35 5.229 
22.89 5.402 
25.43 5.586 
27.98 5.783 
30.52 5.995 

0 69.00 0.0 
4654 49.50 -2808.0 
6112 50.00 -2736.0 
6892 51.00 -25920 
7076 54.50 -2088.0 
6930 56.80 -1756.8 
6712 57.00 -1728.0 
6407 57.40 -1670.4 
6319 S7.60 -1641.6 
6142 57.70 -1627.2 
5932 57.80 -1612.8 
5220 57,00 -1612.8 
4707 57.80 -1612.8 
4541 S7.80 -1612.8 
4757 57.80 -16120 
4845 58.00 -1584.0 
4904 50.40 -1526.4 
5050 50.70 -1403.2 
4150 59.20 -1411.2 
3774 59.50 -1368.0 
3640 59.70 -1339.2 

Sigma Sigma Elf. 
3 1 stress 

PSF PSF Ratio 

1152 
3960 
3888 
3744 
3240 
2909 
2880 
2822 
2794 
2779 
2765 
2765 
2765 
2765 
2765 
2736 
2678 
2635 
2563 
2520 
2491 

0 
86l4 
loo00 
10636 
10316 
9839 
9592 
931 0 
9112 
8922 
0697 
7985 
7471 
7305 
7522 
7581 
7582 
7686 
6721 
6294 
61 32 

0.00 
2.18 
2.57 
2.84 
3.18 
3.38 
3.33 
3.30 
3.26 
3.21 
3.15 
2.89 
2.70 
2.64 
2.72 
2.77 
2.83 
2.Q2 

ADVANCED TERRA TESTING, INC. 

' 8  



CORE PHOTOGRAPH 

37991 
BHO 0 7 32EBUI 

47.00 foot depth interval 

Confining Pressure ( 6 3  ) = 1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Numbtr: 

Sample Depth: 

Data Available: 

LL 

INDEX OF GEOTECHMCAL DATA 

37991 

BH00734EBU1 

46.70-48.00 feet (Bedrock) 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

Con Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EWCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

37991 

BH00734EBUl 
EGBWROCKY FIATS 

46.70 - 48.00 FT 

Yes 

No 

Wt. Wet Soil & Pan (9) 40.78 
Wt. Dry Soil & Pan (g) 40.51 
Wt. Lost Moisture (g) 0.27 
Wt. of Pan Only (g) 3.66 
Wt. of Dry Soil (9) 36.85 
Moisture Content Y 0.7 

wt. Hydmm. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

60.00 
59.56 

Sieve Pan Indiv. Indiv. 

(Size) (g) Retain. 
Number Weight Wt.+Pan Wt. 

1 1 R ’  0.00 0.00 0.00 
314’ 0.00 0.00 0.00 
3m 0.00 0.00 0.00 
#4 0.00 0.00 0.00 
#lo 0.00 0.00 0.00 

#20 1.29 1.34 0.05 
#40 1.32 1.35 0.03 
e60 1.50 1-34 0.04 
#I 00 1.3l 1 .a 0.07 
#200 1.31 4.63 3.32 

CWn. 
wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 

0.05 
0.OB 
0.12 
0.19 
3.51 

SAMPLED 10-29-91 KM,MC 
DATE TESTED 1-16-92 mu 
WASH SIEVE Ybs 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

wt. Total Sample 

Weight of + #lo 

Weight of + I1 0 

Weight of - #lo  

Weigh: of - #lo 

Wt Total Sample 

wet @) 60.00 

Before Washing (g) 0.00 

After Washing (s) 0.00 

Wet (e) 60.00 

Dry (a) 59.56 

Dry (g) 59.56 

calc. wt. w- (g) 59.56 
Calc. Mass+ #lo 0.00 

Cum. w 
Y Finer 

Retain. ByWt 

0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 

0.1 Q9.9 
0.1 Q9.9 
0.2 99.8 
0.3 99.7 
5.9 84.1 

ADVANCED ‘ERRATESTING, INC. 
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CLIENT 
JOE NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPJC 
NATURAL 
Wt. Wet Soil 6 Pan (g) 
Wt. Dry Soil 6 Pan (g) 
WtofPanOnly (g) 

Sieve: 
Wt. Total Sample 

Weight of + 111 0 
Before Washing (g) 
Weight of + #lo 
After Washing (9) 
Weight of - #10 

Wet (8) 

Wet @) 

Hydrometer: 
Hydrometer # 
sp. or. of Soil 
Value of 'a' 
Den o cc u la n t 
Defloc. Corr'n 
Meniscus Con'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Semp 
96 of Total Sample 

EBASCO 
2031 -05 

37991 
46.70 * 48.00 
BH00734EEUl 
EG&G/ROCKY RATS 
10-29-01 KMNC 
1-16-92 mu 
Y a  
No 

YeS 
No 

40.700 
40.510 
3.660 

60.00 

0.00 

0.00 

60.00 

ASTM 152 H 
2.690 
0.992 

4.500 
-1 .000 

Sodium Hexametaphosphate 

22.Ooo 
O.Ol316 
60.000 
100.0 
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CLIENT EBASCO 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

O.OO0 37991 
DEPTH 46.70 - 48.00 FT 
SAMPLE NO. BH00734EBUl 
SOIL DESCR. EGBGBOCKY FLATS 

Hydrometer I ASTMf52H 
sp. or. of soil 2.690 
Value of *a' o m 2  
Denocwlant Sodium Hexametaphosphate 
Deibc. con'n 4.500 
Meniscus Con'n -1 .000 

T 
Elapsed ometer Reading 

rtme Original Corrected 
(min) 'R' 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
52.00 
47.00 
41 .00 
36.00 
32.00 
30.00 
27.50 
26.50 
24.00 
21 .00 

- 
46.50 
41 S O  
35.50 
30.50 
26.50 
24.50 
22.00 
21 .00 
18.50 
15.50 

Grain Diameter I )C(SQRT(UT)) 

lOORarW 

- 
n . 4  
69.1 
59.1 
50.8 
44.1 
40.8 
36.6 
35.0 
30.8 
25.8 

x 
Total 

sample 

- 
n . 4  
69.1 
59.1 
50.8 
44.1 
40.8 
36.6 
35.0 
30.8 
25.8 

JOB NO. 2031 4 5  

SAMPLED 
DATE TESTED 
WASH SINE 
DRY SIEVE 

Temp., Deg. C 
Temp. W. K 
Wt. Dry Sample W' 
%ofTTatalSample 

Effedhre 
hpth  
L 

- 
7.76 
8.58 
0.57 

10.39 
11.04 
1 1.37 
11.78 
11.94 
12.35 
12.85 

- 
0.0519 
0.0386 
0.0288 
0.01 90 
0.0113 
0.0081 
0.0050 
0.0042 
0.0029 
0.0012 

10-29-91 W.MC 
1-16-92 mu 
YaS 
No 

22.OOo 
0.01316 
59.564 
100.0 

ADVANCED TERRA TESTING, INC. 

> I  



3 1 5 6 1 O C T  ElMlNAT I ON 1 2 

D l  S I  c LWJC I O  

WT OF DISH + wri SOIL 9.52- / /  s t  "I.......... . ................................. !..cz.i! ............, ......... "W""""."" ......"_."."........ ..""."""".-- ". 
.. W l  OF D l S l  .-. + O R ?  I......_.. S O I L  ' - 9 17 % 9 a l -  - - 

.-.. "..."..".."..$2 ................... t 1 6  ".".. ... ".J.:.9..s.." ........... A.:..rL ........ ...... I." ..... - . ."""......"....I._. "........"I.. ......... *1 Of UOlSlURt - - - WT Of 0 1 5 l  I @ &  I 0.7 .." .....-....-..... $ r6C 
If OF DRV S O I L  0 7 12 A 56 a I(. . 
MOlSluRf C 3 U l E * l  d;2' 'A c I L  9 I 7  f , - 

L l O U l D  L I M I T  

OtlrIMIYAl I ON  1 2 3 LI 5 

O I S M  2 5 C  2 H " 50 ,? L 7  c 2 2  c 
NUMBER Of  8 L O I S  4 3  r f  2 f  1-7 I / A  - c 

W7 Of D I S H  W t T  S O I L  qp 7 I 2  77 
.-.- -""."""""..-"..~ .... "" ......-L.......... .... !.ax 2.. ....... .."!.$..Ek .... "."., ..... L:."L...."...~ ...-. ". ........ "...". 
.___.............-.-.. "9, u 

11 OF MDISTURt 3 20 4 "....-__.I" ......-... .i, ............................... ".!&f..9"" ._.. ...... Jah ......... ". .......*..!.e ............. .....%.a ........ 
I T  Of O I S I  I S L  OG l2F  ... ,--......- 9 - 

2 I l . I G  f O . T 7  R 8 G  4 77 
.. U11STURt CONTENT qJo J7  Lr 79 I c 41 I 320 43 + 

j l  L* 9 9 2  J D U  &A2 Wl Of D l S l  + D R T  S O I L  

I OG - 
Wl OF ORV S O I L  7.R7 

6 

I-... "..._.." - 
.." .... "."".." - 



U L  
0 0 ,  Y 

f S  



AppendixA2 
Geotechnical Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Number. 

Sample N u m k  

Sample Depth? 

38591 

BHOO812EBU1 

4.80-5.05 feet (Alluvium) 

Data Available: 

JL Grain Size Analysis (Sieve and Hydrometer Test) Data 

Anerbcrg Limits Test Data 

Sptc5c Gravity Test Data 

Moisturmensity and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CUENT EBASCO JOB NO. 2031 0 5  

BORING NO. 38591 SAMPLED 11-05-91 KH,MC 
DEPTH 4.80 - 5.05 FT DATE TESTED 1-16-92 mu 
SAMPLE NO. BH00812EBUl WASH SIEVE Ye$ 
SOIL DESCR. EG&G/ROCKY FIATS DRY SIEVE No 

MOISTURE DATA 

HYGROSCOPIC Yes 

NAnmAL No 

Wt. Wet Soil & Pan (g) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (g) 
Wt. of Pan Only (g) 

Moisture Content % 
wt. af Dry Soil (g) 

Wt. Hydrom. Sample Wet (9) 
Wt.' Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

11R' 
314' 
3/8' 
#4 

#lo  

44.67 
44.58 

0.09 
3.64 

40.94 
0.2 

60.00 
59.87 

WASH SIEVE ANALYSIS 

wt. Total sample 
Wet (a) 563.90 

Weight of + #10 
Before Washing (9) 276.45 
Weight of + #lo 
After Washing (g) 254.28 . 
Weight of - #lo 

Weight of - #lo 

Wt. Total Sample 

wet (SI 287.45 

Dry (9) 308.94 

Dry (SI 563.22 

calc. wt. .w' @) 109.14 
Calc. Mass + #lo 49.28 

Pan Indiv. Indiv. Cum. Cum. $6 
Weight Wt.+Pan Wt. Wt. $6 Finer 

(SI (S) Retain. Retain. Retain. ByWt. 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 63.93 63.93 63.93 11.4 88.6 
0.00 50.22 50.22 114.15 20.3 79.7 
0.00 65.05 65.05 179.20 31.0 68.2 
0.00 75.08 75.08 254.28 45.1 54.9 

#20 1.30 13.04 12.64 12.a 56.7 43.3 
#40 1.30 11.51 1021 22.85 66.1 33.9 
#60 1.31 6.93 5.62 28.47 71.2 28.8 
#loo 1.29 6.18 4.89 33.36 75.7 24.3 
#zoo 1.32 7.03 5.71 39.07 80.9 lB.1 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SlWE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Sol1 & Pan (g) 
wtDrySoii&Pm (g) 
W t . o f P m 0 n l y  @) 

Sieve: 
Wt. Total Sample 

Weight of + #lo 
Before Wshmg @I 
Weight of + #lo 
Afterwashing (g) 
Weight of - #lo 

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer W 
sp. or. of Soil 
Value of 4’ 
Denowiant 
Defloc. Con’n 
Menisws Con’n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
fc0fTatalsample 

EBASCO 
2031 0 5  

385591 
4.80 - 5.05 
BH00812EBUl 
EGIWROCKY FIATS 
11-05-91 KH,MC 
1-1 6-92 M U  
YeS 
No 

YeS 
No 

44.670 
44.580 
3.640 

563.90 

276.45 

254.28 

287.45 

ASTM 152 H 
2.720 
0.906 

4.000 
-1 .000 

Sodium Hexametsphoophete 

22.Ooo 

6o.om 
100.0 

0.01 305 





HYDROMETfER ANALYSIS - SEDlMENTAnON DATA 

CUENT EBASCO 

SORI NG NO. 38591 
DEPTH 4.80 - 5.05 n 
SAMPLE NO. BH00812EBUl 
SOIL DESCR. EGaGIROCKY FLATS 

Hydrometer W A S T M L S Z H  
Sp. OI. of Soil 2.720 
Value of 'a' 0.986 
Oelloccuhnt Sodium Hexametaphosphate 
Defloc. Con'n 4.000 
Meniscus Con'n -1 .Ooo 

T 
Elapsed cmeter Reading 
Tme Original Corrected 
(min) 'R' 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
23.00 
22.00 
19.50 
18.00 
15.00 
15.00 
13.50 
12.00 
10.50 
10.00 

- 
18.00 
17.00 
14.50 
13.00 
10.00 
10.00 
8.50 
7.00 
5.50 
5.00 

Grain Diameter t Ic(SQRT(vr)) 

96 
Total 

1oORatw sample 

16.3 16.3 
15.4 15.4 
13.1 13.1 
11.7 11.7 
9.0 9.0 
9.0 9.0 
7.7 7.7 
6.3 6.3 
5.0 5.0 
4.5 4.5 

JOBNO. 2031-05 

SAMPLED 11-05-91 KH.MC 
DATE TESTED 1-1 6-92 M U  
WASH SIEVE YOS 
DRY SIEVE No 

Temp., Deg. C 22.Ooo 
Temp. Coef. K 0.01 305 

XofTotalSample 100.0 
Wt. Dry Sampk 7nr 109.144 

Effedtve Grain 
Depth Diameter 
L (mm) 

12.52 
12.68 
13.09 
13.34 
13.83 
13.83 
14.08 
14.32 
14.57 
14.65 

0.0653 
0.0465 
0.0334 
0.021 3 
0.01 25 
0.0089 
0.0063 
O.OD45 
0.0032 
0.0013 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Number: 38991 

Sample Number BHOO833EBUl 

Sample Depth: 150-1.75 feet (Alluvium) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

- d Amberg Limits Test Data 

- d Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Tnaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

WENT EBASCO JOB NO. 2031 45 

BORING NO. 38991 SAMPLED 11 -1 1-91 PB,MS 
DEPTH 1.50-1.75FT DATE TESTED 1-16-92 mu 
SAMPLE NO. BH00833EBUl WASH SIEVE YeS 
SOIL DESCR. EGBWFIOCW FiAlS DRY SJEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPJC Yes 

NATURAL No 

Wt. Wet Soil 6 Pan (g) 35.82 
35.57 

Wt. Lost Moisture (g) 0.25 

Wt.ofDrySoil (g) 31.90 
Moisture Content 74 0.8 

Wt. ay soil 8 Pan (g) 

Wt. of Pan Only (g) 3.67 

Wt Total Sample 

WeigM of + #lo 

Weight of + Y10 

Weight of - #lo 
Weight of - W10 
Wt Total Sample 

wet (a) 443.51 

Before Washing (s) 111.66 

AtterWashing (g) 73.09 

wet &I) 331 .Bs 

Dry (e) 367.54 

Dry @I 440.63 

Wt. Hydrom. Sample Wet (g) 60.00 m c .  wt. 'w' (g) 71.37 
Wt. Hydrom. Sample Dry (g) 59.53 Cak. Mass + #lo 11.84 

Sieve Pan Jndiv. Indiv. Cum. Cum, x 
Number Weight Wl.+Pan Wt. wt. % Finer 
(Size) @) (g) Retain. Retain. Retain. ByWt. 

11R' 0.00 0.00 0.00 0.00 0.0 100.0 
314' 0.00 32.19 32.19 32.19 7.3 92.7 
3Jr 0.00 14.36 14.36 46.55 10.6 89.4 
IC4 0.00 13.22 13.22 59.77 13.6 06.4 
#lo 0.00 13.32 13.32 73.09 16.6 83.4 

#20 1.31 3.90 2.59 2.59 20.2 79.8 
M O  1.31 4.01 3.50 6.09 25.1 74.9 
t60 1.31 4.47 3.16 9.25 29.5 70.5 
H 00 1.3l 5.02 3.71 12.96 34.7 65.3 
#200 1.46 6.75 5.29 16.25 422 57.1 

ADVANCED TERRATESTING, INC. 

\ a  



CUEKT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil & Pan (9) 
W.ofPanonly (g) 

Sieve: 
Wt. Total Sample 

Wet @) 
Weight of + #lo 
Before Washing (g) 
Weight of + #lo 
AflerWashing @) 
Weight of - #lo 

Wet @) 

Hydrometer: 
Hydrometer # 
Sp. Or. of Soil 
Value of 'a* 
Denocculant 
Defloc. Con'n 
Meniscus Con'n 

Temp., Deg. C 
Temp. Cad. K 
W. Wet Hydrom. Samp 
% of Total Sample 

EBASCO 
2031 0 5  

38991 
1.50- 1.75 fT 
BHOD833EBUl 
EGCLOROCW 
1 1-1 1-91 PB,MS 
1-16-%?mu 
YeC 
No 

YeS 
No 

35.820 
35.570 
3.670 

443.51 

111.66 

73.09 

331.85 

ASTM 1 52 H 
2.750 
0.880 

4.500 
-1 .m 

Sodium Hexametaphosphate 

22.000 
0.01 294 
6o.ooo 
100.0 
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HYDROMETER ANALYSIS - SEDlMENTATlON DATA 

CLIENT EBASCO JOBNO. 203105 

BORING NO. 38991 SAMPLED 
DEPTH 
SAMPLE NO. BHOO833EBUl WASH SIEVE YeS 
SOIL DESCR. EGaWROCKY FLATS DRY SIEVE No 

1 1-1 1-91 PB,MS 
DATE TESTED 1-16-Q2TNu 1 .50 - 1.75 FT 

Hydrometer Y ASTM152H 
s p .  &. of Soil 2.750 
value of 'a' 0.980 
Defioearhnt Sodium Hexametaphosphate 
Detloc. W n  4.500 
Menirars Cor'n -1 .ooo 

T 
Elapsed ometer Reading x 

Time Original Corrected Total 
(min) 

0.0 - 
0.5 43.50 
1.0 42.00 
2.0 40.50 
5.0 39.00 

15.0 38.00 
30.0 36.00 
60.0 34.50 

120.0 33.00 
250.0 30.00 

1440.0 27.50 

38.00 
36.50 
35.00 
33.50 
32.50 
30.50 
29.00 
27.50 
24.50 
22.00 

Grain Diameter - P(SQRT(UT)) 

52.2 52.2 
50.1 50.1 
48.1 48.1 
46.0 46.0 
44.6 44.6 
41.9 41.9 
39.8 39.8 
37.8 37.8 
33.6 33.6 
30.2 30.2 

Temp., Deg. C 22.Ooo 
Temp. Coef. K 0.01 294 
wt. Dry sample w 71.372 
WafTatalSample 100.0 

Effedwe Grain 
Depth Diameter 

L (m) 

9.16 
9.40 
9.65 
0.89 

10.06 
10.39 
10.63 
10.88 
11.37 
11.78 

0.0554 
0.0397 
0.0284 
0.01 82 
0.01 06 
0.0076 
0.0054 
0.0039 
0.0028 
0.001 2 

ADVANCED TERRA TESTING INC. 
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Appendix A2 
Geotechnical Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Number: 38991 

Sample Number: BHOO832EBUl 

Sample Depth: 1.75-2.00 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data 

- J MoistureDensity and Back-pressure Permeability (Tnaxial Compression Test) Data 

- J Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CUEM EBASCO 

BORING NO. 38991 
DEPTH 1.75-2.00- 
SAMPLE NO. BH00832EBUl 
SOIL DESCR. - 
TESTTYPE TxlwP 
CONF. PRES. PSF 

MOISTUREDENSITY 
DATA 

wt Soil + Moisture (g) 
W. Wet Soil & Pan (g) 
W. Dry Soil & Pan @) 
W. Lost Moisture @) 
W.0fPanonly (g) 
W.ofDrySoil (g) 
Moisture Content Y 
Wet Dens& PCF 
Dry Density PCF 

InR. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Effective Porosity W 
ConstantHead (PSI) 

lime 

Min 

40.0 
102.0 
100.0 
106.0 
94.0 
110.0 
103.0 
96.0 
89.0 
105.0 

Time 

1152 

BEFORE 
TEST 

365.6 
374.4 
328.1 
46.3 
8.8 

31 9.3 
14.5 
111.9 
97.7 

2.391 
4.490 
2.n3 

0.w721 
0.00669 
44.51 
2.00 

Init Final 
Burette 

sec cc 

2400 49.2 
6120 49.9 
6000 49.9 
6360 49.8 
5640 49.8 
6600 49.8 
61 80 49.9 
5760 49.7 
5340 50.0 
6300 49.6 

Burette 
cc 

4.2 
4.6 
3.9 
1.9 
4.6 
0.5 
3.3 
4.9 
7.1 
2.2 

AFFER 
TEST 

403.6 
412.4 
320.1 
84.3 
8.0 

31 9.3 
26.4 
133.0 
105.2 

(a) 
(sq an) 
(cm) 

(an) 

Head 
Con. 
cc 

26.1 
25.6 
26.0 
26.9 
25.7 
27.6 
26.2 
25.6 
24.4 
26.9 

JOB NO. 2031 -05 

SAMPLED 11-11-91 BP 
TEST STARTED 
TEST FINISHED 01-24-92 
SETUP NO. 1P 
SATURATEDTEST 
AT FIELD MOIST. No 

01 -1 3-92 DCW 

6.073 
20.970 
7.043 

140.79 

Pemeabnity 
k 

ankec 

4.1E-05 
1.6E-05 
1 
1 .EO5 
1 .Eo5 
1.7E-05 
1.7E.05 
1 .Eo5 
1 .7E-05 
1.7E-05 

ADVANCED TERRA TESTING, INC. 
\ I  



CUEW 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil & MOW bt 
Wt Soil & Moist at 
wt. Dry Soil 6 Pan 
wt. of Pan Only (g) 

Conssol Info: 
Init. Diameter in. 
lnltial Height in. 
Vol. change (sat. can.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. tuln 
Constant Head (PSI) 

EBASCO 
2031 05 

38991 
1.75-2OOm 
BH00832EBU1 - 
11-11-91 BP 
01 -1 3-92 DCW 
01 -24-92 
1P 
TxlpbP 

1152 
YeS 
No 
365.570 
403.590 
328.070 
8.81 0 

2.391 
2.773 
32.1 00 
17.500 
0.058 

89.000 
0.003 
O.OO0 
2.000 



T R W  COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 0 5  

BORING NO. 38991 
DEPlH 1.75 - 200 FT 
SAMPLE NO. BHOOB32EBUl 
SOIL DESCR. - 
TESTTYPE m P  
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 50.0 
70.0 68.0 
80.0 78.0 
90.0 88.0 

100.0 

Initial Height (in) 
Height Change [m) 
m AtterCons. (in) 
tnitial Area (sq In) 
Area Atler Cons. (SQ in) 

1152 

SATURATION DATA 

Close Open close 

0.1 11.2 
14.7 16.5 38.4 
17.9 19.5 48.5 
20.0 21.3 58.3 
21.7 22.9 68.5 
23.2 24.5 78.5 
24.8 24.9 88.7 

CONSOLIDATION DATA 

Elapsed 
lime 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
9 

16 
30 
60 

120 
240 
360 

SORT 
lime 
(Min) 

0.00 
0.50 
0.71 
1 .m 
1.41 
2.00 
3.00 
4.00 
5.40 
7.7s 

10.95 
15.49 
18.97 

2.773 
0.058 
2.71 5 
4.490 
4.258 

, 

1 

11-11-91 BP 
01 -1 3-92 DCW 

SAMPLED 
TEST STARTED 
TEST FINISHED 01 -24-92 
SRUP NO. 1P 
SATURATEDTEST Yes 
AT FIELD MOIST. No 

Open 

46.0 
56.4 
66.7 
77.3 
87.7 
m.2 

Burette 
Reading 
(CC) 

24.90 
27.50 
27.70 
27.90 
28.1 0 
2828 
28.45 
28 .a  
28.70 
28.80 
28.90 
29.08 
29.1 3 

7.6 0.76 
7.9 0.79 
8.4 0.84 
0.8 0.88 
9.2 0.92 
9.5 0.95 

Volume 

(a) 
Den. 

0.00 
-2.60 
-2.80 
-3.00 
-320 
-3.38 
-3.55 
-3.63 
-3.80 
4.90 
4.00 
4.1 8 
4.23 

Inl. Vol. (CC) 204.07 
VOl. change (cc) 32.10 
-11ErP. (CC) 17.50 
Net Change (CC) 14.60 
Cons.Vol. (CC) 109.47 

ADVANCED TERRATESTING INC. 
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TRlAXAL COMPRESSION TEST DATA 

CLIENT 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
TESTTYPE 

EBASCO JOB NO. 2031 -05 

38991 SAMPLED 11-11-91 BP 

- SElvP NO. 1P 

1.75 - 2.00 FT TEST STARTED 01 -1 3-92 DCW 
BH00832EBUl TEST RNISHED 01 -24-92 

Tx/pbP SATURATED TEST YeS 

CONF. PRES. PSF 1152 

Init. Ht. (in) 2.773 
Consol. Ht. (in) 2.n 5 
&&Res. PSI 89.0 

AT RELD MOIST. No 

Init. h a  (sq in) 4.490 
Consol. Area (sq in) 4.258 
Strain Rote (inhin) 0.003 

Axial Axil Delta Axial Area Dev. Pore Delta 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4227 
165.0 5580 
187.0 6324 
193.0 6527 

185.0 6257 
180.0 6088 
176.0 5952 
172.0 5817 
167.0 5648 
151.0 5107 
140.0 4735 
139.0 4701 
150.0 5073 
157.5 5327 
164.5 5563 
175.0 5918 
149.0 5039 
140.0 4735 
140.0 4735 

i9o.o 6426 

Ht. % Final Strest Pres. Pres. 
In. Strain Sq In. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 
0.37 
0.74 
1.10 
1.47 
1.84 
2.21 
2.58 
2.95 
3.31 
3.68 
5.52 
7.37 
9.21 

11.05 
12.89 
14.73 
16.57 
18.42 
20.26 
22.1 0 

4.258 
4.274 
4.289 
4.305 
4.322 
4.338 
4.354 
4.371 
4.387 
4.406 
4.421 
4.507 
4.596 
4.690 
4.787 
4.888 
4.994 
5.104 
5.21 9 
5.340 
5.466 

0 
4442 
5841 
6595 
6782 
6651 
6452 
6254 
6092 
5931 
5737 
5088 
4625 
4501 
4758 
4893 
5002 
5207 
4335 
3902 
3890 

89.00 0.0 
49.50 -5688.0 
50.00 -5616.0 
51.00 -5472.0 
54.50 -4968.0 
56.00 -4636.0 
57.00 4608.0 
57.40 4550.4 
57.60 -4521.6 
57.70 4507.2 
57.00 4492.8 
57.80 -4492.8 
57.80 4492.0 
57.80 4492.0 
57.80 4492.8 
58.00 4464.0 
58.40 4406.4 
58.70 -4363.2 
59.20 4291.2 
59.50 4248.0 
59.70 4219.2 

Sigma Sigma Eff. 
3 1 

PSF PSF 

1152 0 
6840 11202 
6768 12609 
6624 13219 
6120 12902 
5709 12440 
5760 12212 
5702 11956 
5674 11766 
5659 11590 
5645 11301 
5645 10733 
5645 10270 
5645 10146 
5645 10403 
5616 lOSO9 
5558 10561 
5515 10722 
5443 0779 
5400 9382 
-1 e m  

Str- 
Ratio 

0.00 
1.65 
1.06 
2.00 
2.11 
2.15 
2.12 
2.10 
2.07 
2.05 
2.02 
1.90 
1.62 
1.80 
1.84 
1 .87 
1 .Bo 
1.94 

ADVANCED TERRA TESTING, INC. 
$ 3  



CORE PHOTOGRAPH 

38991 
BH00832EBUI 

1.75-2.00 foot depth interval 

Confining Pressure ( (T3 )=1152 pounds per square foot 



AppendirA2 
Geotechnical Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Location Number: 38991 

Sample N m k .  BHWOEBUl 

Sample Depth: 11.50-11.75 feet (Alluvium) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

Con Sample Photograph 

, 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

WENT E W C O  

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPJ C 

NATURAL 

38991 
11.50 - 11.75 FT 
BH00840EBUl 
EGIOlROCKY FIATS 

Yer; 

No 

Wt. Wet Soil & Pan (g) 

Wt. Lost Moisture (9) 0.44 
Wt. of Pan Only (g) 3.85 

44.49 
44.05 Wt. Dry Soil 8 Pan (a) 

wt. of Dry Soil (9) 40.20 
Moisture Content $6 1.1 

Wt. Hydrorn. Sample Wet (9) 60.00 
59.35 Wt. Hydrorn. Sample Dry (g) 

Sieve Pan fndiv. Jndiv. 

(Size) (9) (g) Retain. 
Number Weight Wt.+Pm Wt. 

1 l R '  0.00 0.00 0.00 
314' 0.00 0.00 0.00 
3m 0.00 0.00 0.00 
#4 0.00 3.18 3*18 
11 0 0.00 2.87 2.87 

120 1%) 2.30 1.m 
y40 1.30 2.72 1.42 
160 1.32 3.63 2.31 
1100 1.32 5.22 3.90 
a00 1 .30 6.44 5.14 

cum. 
wt. 

Retain. 

0.00 
0.00 
0.00 
3.1 8 
6.05 

i .m 
2.43 
4.74 
8.64 
13.78 

JOBNO. 203105 

SAMPLED 11- 91 BP,KI 
DATE TESTED 
WASH SIEVE Y.s 
DRY SIEVE No 

1 -1 6-92 TNU 

WASH SIEVE ANALYSIS 

W. Total Sample 
WeJt (e) 416.13 

Weight Of + #lo 

Weight of + #lo 
ARer Washing (g) 6.05 
Weight of - #lo 
Weight of - I 1  0 

Wt. Total Sample 

Before Washing (g) 11.34 

wet (g) 404.79 

Dry (SI 405.64 

Dry @) 41 1.69 

Calc. wt. 7" (g) 60.24 
Calc. Mass + #lo 0.89 

Cum. Y 
96 Fimr 

Retain. ByWt. 

0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 99.2 
1.5 98.5 

3.1 96.9 
5.5 94.5 
9.3 90.7 
15.8 84.2 
24.3 75.7 

ADVANCED TERRA TESTING, INC. 
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CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO, 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
wt. Wet Soil & Pan (g) 
Wt. Pry Soil 6 P M  (s) 
Wt.ofPanOnly @) 

Sieve: 
Wt. Total Sample 

Weight of + #lo 
Before Washing (g) 
Weight of + #lo 
Atter Washing (g) 
Weight of - #10 

wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer W 
sp .  or. of Soil 
Value of 'a' 
Denoauhnt 
DeRoc. Con'n 
Meniscus Corr'n 

Temp., Deg. C 
Temp. Cod. K 
Wt. Wet Hydrom. Samp 
KofTotalSample 

EBASCO 
2031 -05 

38991 
11.50 - 11.75 FT 
BH00840EBUl 
EG&G/ROCKY FIATS 
11-12-91 BP,KH 
1-16-92TNU 
YeS 
No 

YeS 
No 

44.490 
44.050 
3.850 

416.13 

11.34 

6.05 

404.78 

ASTM 152 H 
2.700 
0.990 

4.000 
-1 .000 

Sodium Hemtaphosph& 

21 .ooo 
o m  328 
60.000 
100.0 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO JOBNO. 203105 

BORING NO. 38991 SAMPLED 11 -1 2-91 BP,KH 
DEPTH 11.50 - 71.75 Ff DATE TESTED 1-1 6-92 mu 
SAMPLE NO. BH00840EBUl WASH SIEVE Y.c 
SOIL DESCR. EGLWROCKY FLATS DRY SIEVE No 

Hydrometer # ASTM152H 
sp. Gf. of soil 2.700 
Value of 'a' 0.m 
Oenowhnt Sodium Herametlphosphate 
Denoc. C#rh 4.000 
Meniscus Corr'n -1 .000 

T 
Elapsed ometer Reading K 

Tlme Original Corrected Total 
(min) 'R' lOORalW Sample 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
49.00 
46.25 
44.75 
43.75 
41.50 
40.00 
38.00 
35.50 
33.00 
28.00 

- 
44.00 
41 2 5  
39.75 
38.75 
36.50 
35.00 
33.00 
30.50 
20.00 
23.00 

Grain Diameter - K*(SQRT(VF)) 

- 
72.3 
67.8 
65.3 
63.7 
60.0 
57.5 
54.2 
50.1 
46.0 
37.8 

Temp., Deg. C 21 .Ooo 
Temp. coef. K 0.01 328 
wt.Drysamplew 60.236 
KofTotalSmPle 100.0 

Effedtve 
Depth 
L 

- - 
72.3 8.25 
67.0 8.71 
65.3 . 8.95 
63.7 0.12 
60.0 0.48 
51.5 9.73 
54.2 10.06 
50.1 10.47 
46.0 10.80 
37.0 11.70 

Grain 
Diameter 

(mm) 

- 
0.0540 
0.4392 
0.0281 

0.01 06 
0.0076 
0.0054 
0.0039 
0.0028 
0.0012 

0.01 70 

ADVANCED TERRA TESTING, INC, 
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ATTERDERB L IM ITS  TEST D A T A  

FIELD CLASSlflCATlON _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
LABORATORY CLASSIFICATION _ _ _ - _ _ _ _ - _ _ _ 

FIELD DENSltY B y .  -. -e--/--/-- .  

DETERMINATl3N 

NUUBfR Of R I N G S  

WT OF R I N G S  + WfT S O I L  

WT OF R I N G S  

WT OF WET S O I L  
- - 
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WT Of D R T  5011 
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AppendixA2 
Geotechnical Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Location N m k .  38991 

Sample Number BH00839EBUl 

Sample Depth: 11.75-12.00 feet (Alluvium) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Attcrberg Limits Test Data 

Specific Gravity Test Data 

MoistureDensity and Back-pressure Pcrxneability (Tnaxial Compression Test) Data 

Core Sample Photograph 



PERMEABlLlN TEST - BACK PRESSURE CONSTANT HEAD 

CUENT EBASCO 

BORING NO. 30991 
DEPTH 
SAMPLE NO. BHoo839EBU1 
SOlL DESCR. SS LlNER 
TESTTYPE Txn>bP 
CONF. PRES. PSF 1152 

1 1.75 - 12.00 Fr 

MOlSNREIDENSllY 
DATA 

Wt. Soil + Moisture (g) 
Wt. Wet Soil & Pan (g) 

Wt. Lost Moisture (g) 
Wt.ofPanOnly (9) 
Wt.ofD~~Soil (g) 
Moisture Content K 
Wet Density PCF 
Dry Density PCF 

Wt. Dry Soil 8 Pan (a) 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (w ft) 
Vol. After Consd. (w ft) 
Effective Porosity si 
Constant Head (PSI) 

lime 

Min 

91 .o 
1030.0 
1339.0 
1452.0 
13520 
1502.0 
1401 .O 
1477.0 
1320.0 
1 474.0 
141 6.0 

lime Init. 

sec cc 
Burette 

5460 50.0 
62200 49.8 
00390 47.6 
87l20 465 
81120 43.3 
no1 20 41.3 
00060 39.2 
08620 37.3 
792200 49.8 
00440 47.0 
04980 45.7 

BEFORE AFTER 
TEST TEST 

422.0 457.6 
430.7 466.4 
391.9 391.9 
30.8 74.5 
0.0 0.0 

303.1 303.1 
10.1 19.4 

125.0 144.0 
114.2 120.5 

2.391 (m 
2.645 (m) 
4.490 (Sq an) 

0.00739 
0.00701 

37.53 
2.00 (m 

Final Head 
Burette Con. 
cc cc 

49.0 15.2 
47.6 16.5 
45.5 18.8 
43.3 21.1 
41.3 23.4 
39.2 25.6 
37.3 27.7 
35.5 29.7 
47.0 16.4 
45.7 10.6 
43.7 20.8 

JOB NO. 2031 05 

11-12-91 KH SAMPLED 
TESTSTARTED 1206-91 DCW 
TEST flNlSHED 12-25-91 
SETUP NO. 1 0 s  
SATURATEDTEST Yes 
AT REID MOIST. NO 

6.073 
28.970 
7.226 

140.79 

PermeabUlty 
k 

CmkeC 

7.6E-w 
7.4E40 
5.6E08 
5.5E08 
5.5E-w 
5.3E08 
4.QE40 
4.0E08 
5.3E-06 
5.1 E48 
5.1 E08 

ADVANCED TERRA TESTING, INC. 
$ 8  



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST flNlSHED 
S€WP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
wt Sol1 a Molst bt 
wtsoit aMoist at 
wt. DV SOII a pan 
WofPanOnly (g) 

Consd Info: 
InR. Diameter in. 
Initial HeigM in. 
Vol. change (sat. m.) CC 
cell Bp. 
Height Change in. 

Test Info: 
Pore pres (9 begin. psi 
Strain Rate 
Piston Con. cchn 
Constant Head (PSI) 

EBASCO 
2031 4 5  

38991 
11.75 - 12.00 
BHOOB39EBU1 
SS LINER 

12-06-91 DCW 
12-25-91 
10s 
TxlpbP 

Y- 
No 

1 1-1 2-91 KH 

1152 

421 . S O  
457.590 
391 .E70 

8.770 

2.391 
2.845 

35.400 
24.500 
o m  5 

89.OOO 
0.003 
O.OO0 
2.000 



TRlAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOBNO. 203105 

BORING NO. 38991 
DEPTH 11.75-12.00FT 
SAMPLE NO. BH00839EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 
TESTTYPE TWWP 

SATURATION DATA 

cell Back Burette POre 

(PSI) (PSI) (CC) (PSI) 
Pres. Prcsrs. Reading Presswe 

Close 
40.0 38.0 0.1 
50.0 48.0 11.4 
60.0 58.0 14.9 
70.0 60.0 17.7 
80.0 78.0 20.2 
90.0 88.0 23.3 

100.0 25.6 

SAMPLED 11-12-91 KH 
TEST STARTED 12-06-91 DCW 
TEST flNlSHED 12-25-91 
SETUP NO. lo5 
SATURATEDTEST Yes 
AT FIELD MOIST. NO 

Open Uose Open 
15.3 
13.3 38.2 45.0 7.6 0.76 
16.6 48.4 56.2 7.8 0.78 
19.3 58.2 66.6 0.4 0.84 

22.0 68.2 77.1 0.9 0.89 

25.0 78.6 87.0 9.2 0.92 

25.7 88.7 98.2 e. 5 0.95 

CONSOLlDATl ON DATA 

Elapsed 
Tlme 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
9 

16 
30 
60 

120 
240 
360 

InitialHeight (In) 
Height Change (in) 
C.tlAfterCons. (in) 
Initial Area (sq In) 
Area After Cons. (sq in) 

SORT 
Time 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2.845 
0.m 5 
2.830 
4.490 
4.270 

Burette Volume 
Reading Den. 
(CC) (a) 

25.70 0.00 
27.60 -1.90 
27.83 -2.13 
28.10 -2.40 
28.30 -2.60 
20.45 -2.75 
28.63 -2.93 
28.78 -3.07 
28.90 -3.20 
29.03 -3.32 
29.20 -3.50 
20.33 -3.63 
29.50 -3.60 

Init. Vol. (CC) 209.37 
Vol. Change (CC) 35.40 
-llExp. (cc) 24.50 

c0ns.vol. (cc) 198.47 
Net Change (CC) 10.90 

ADVANCED TERRA TESTING, INC. 





TRlAxAL COMPRESSION TEST DATA 

CLIENT EBASCO JOE NO. 2031 -05 

11-12-91 KH BORING NO. 38991 SAMPLED 

SAMPLE NO. BHooB3QEBUl TEST RNlSHED 12-25-91 
SOIL DESCR. SS LINER S m P  NO. 1 0 s  
TESTTYPE m P  EATURATEDTEST y.E 
CONF. PRES. FSF 1152 AT REID MOIST. No 

TEST STARTED 12-91 DCW DEPTH 11.75 - 12.00 FT 

Init. Ht (in) 2.845 

Badcpres. PSI 09.0 
Consol. Ht. (in) 2.030 

Init. Area (sq in) 4.490 
Consol. Area (sq in) 4.279 
strain Rate (in/min) 0.003 

Axial Axial Delta Axial Area Dev. Pore Delta 
Load Load Ht. % Final Stress Pres. Pres. 
Lbs. PSF In. Strain SqIn. PSF PSI PSF 

0.0 
125.0 
165.0 
187.0 
193.0 
190.0 
105.0 
100.0 
176.0 
172.0 
167.0 
151 .0 
140.0 
139.0 
150.0 
157.5 
164.5 
175.0 
149.0 
140.0 
140.0 

0 
4207 
5553 
6293 
6495 
6394 
6226 
6058 
5923 
5708 
5620 
5082 
471 2 
4670 
5040 
5301 
5536 
5009 
501 4 
471 2 
471 2 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.1 0 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.279 
0.35 4.294 
0.71 4.309 
1.06 4.325 
1.41 4.340 
1.77 4.356 
2.12 4.372 
2.47 4.307 
2.03 4.403 
3.10 4.419 
3.53 4.436 
5.30 4.510 
7.07 4.604 
0.03 4.693 

10.60 4.706 
12.37 4.003 
14.13 4.903 
15.90 5.088 
17.67 5.197 
19.43 5.311 
2120 5.430 

0 
4399 
5786 
6534 
671 9 
6591 
6395 
61 99 
6040 
5001 
5689 
5050 
4595 
4475 
4736 
4074 
4988 
51 97 
4332 
3983 
3096 

09.00 0.0 
49.50 -5600.0 
50.00 -5616.0 
51.00 -5472.0 
54.50 4960.0 
56.00 4636.0 
57.00 4600.0 
57.40 4550.4 
57.60 -4521.6 
57.70 4507.2 
57.00 4492.0 
57.00 4492.0 
57.00 4492.0 
57.80 4492.0 
57.00 4492.6 
50.00 4464.0 
58.40 -4406.4 
58.70 4363.2 
59.20 4291.2 
59.50 4240.0 
59.70 -4219.2 

Sigma Sigma Eff. 
3 1 stress 
PSF PSF Ratio 

1152 
6040 
6760 
6624 
6120 
5709 
5780 
5702 
5674 
5659 
5645 
5645 
5645 
s a 5  
5645 
561 6 
5550 
551 5 
5443 
5400 
5371 

0 
11239 
125% 
13158 
12039 
12380 
12155 
11902 
11713 
11540 
11334 
10695 
10240 
1 01 20 
10381 
10490 
10547 
10713 
8775 

9267 
e303 

0.00 
1.64 
1.85 
1 .a9 
2.10 
2.14 
2.11 
2.09 
2.06 
2.04 

1 .e9 
1.01 
1.79 
1.84 
1.87 
1.90 
1.94 

2.01 

ADVANCED TERRA TESTING, INC. 
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CORE PHOTOGRAPH 

38991 
BHOO83 SEBUI 

11.75-12.00 foot depth interval 
Confining Pressure ( CY3 )=1152 pounds per square foot  



Appendix A2 
Geotechnical Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Number. 

Sample Number 

Sample Depth: 

37391 

BH00661EBU1 

230-255 feet (Alluvium) 

Data AvailabIe: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

Anerberg Limits Test Data 

- Specific Gravity Test Data 

- MoistureDcnsity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

WENT EBASCO JOBNO. 203145 

BORING NO. 3 m  SAMOtED 10-16-91 1.C.CLB.P. 
DEPTH 2.55 - 28' DATE TESTED 11m-01 SR 

SAMPLE NO. BHoO6B1EBul WlCSH SIEVE Y S  
SOIL DEsa. EOaOaOcmFUTS DRY SlMi  No 

MOISTURE DATA 

HYGRO~COP~C Y a  

NATURAL No 

W!. Hydrom. Sample W@@) 
wt. Hydmm. Sunplo Dry @) 

20.64 
20.04 
0.60 
9.03 

25.21 
3.2 

60.01 
58.1 6 

W S H  SIEVE ANALYSIS 

wt Toml Sunple 
w.1 (SI sal .83 

Before Washing (0) 106.00 

AftorWafthing &I) 81.1 1 

Wdght Of + #lO - 

Woight of + #I 0 

W ~ b h t  af - 111 0 
wet (0) 275.63 

Woight of - #lo 

Wt Total Sample 
Dry @) 291.47 

Dry &I) 372.58 

m c .  wt. 7" (g) 74.35 
W c .  Mass + #IO 16.1 9 

PUI lndiv. tndiv. Cum. Cum. 96 
Wobht W+P.n wt wt Y Firnr 
0 @) RoWn. RoWn. Rotain. ByW 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 59.62 39.62 3Q.62 10.6 80.4 
0.00 20.18 20.18 m.80 l a 1  113.0 
0.00 1055 10.55 70.35 18.0 81 . l  
0.00 10.76 10.76 81.11 21.8 70.2 

1.30 3.51 221 221 24.7 75.3 
1 .J2 3.89 2.37 4.m 27.0 72.1 
1 .a 4.16 2.70 7.28 91 .s 66.4 
1.32 4.9) 3.62 10.00 36.4 63.6 
1.30 6.80 5.50 16.40 43.8 56.2 

ADVANCED E R R A  TESTING, INC. 

1 ,  



EBASCO 
2031 0 5  

WENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

S W :  
wt Total sunple 

wet (SI 
Woight of + #lo 
Beforo Wmhing @) 
Wotght of + #lo 
MorWuhlng (s) 

Wet@) 
Weight of - #lo 

Hydromter: 
Hydromtor I 
sp. e. of sdl 
value of 'a' 
hn-mt 
Debt. Con'n 
Meniscut Conh 

Temp., Dag. c 
Tom. M. K 
Wt Wet Hybom. Svnp 
YdTaWSMpk 

37301 
2.65 - 2.8' 
BH0086lEBVI 
E56WROCKY RATS 
1PlS-W T.C.6B.P. 
11Obel SR 
Y a  
No 

Ym 
No 

29.840 
29.040 
3.630 

m.83 

106.00 

61 .l 1 

275.83 

ASTMl52H 
2.650 
1 .OOo 

4.000 
4 .Ooo 

Sodium H8nvmtaphoophaSe 

23.000 
0.01 31 7 
W.007 
100.0 



UYDROMETER ANALYSIS - SEDIMENTATION DATA 

CUEKT EWCO 

BORING NO. 37391 
DEPTH 2.55 - 21' 
SAMPLE NO. BH0066l EBUl 
SOIL DESCR. EG6GmocKYFlATS 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
90.0 
60.0 

120.0 
250.0 

lUO.0 

- 
44.00 
42.00 
41 $00 
37.50 
36.00 
35.00 
33.00 
31 .00 
20.00 
27.00 

- 
39.00 
37.00 
36.00 
32.50 
31 .OO 
30.00 
28.00 
26.00 
24.00 
22.00 

- 
52.5 
49.8 
48.4 
43.7 
41.7 
40.4 
37.7 
35.0 
923 
29.6 

- 
52.5 
49.8 
48.4 
43.7 
41.7 
40.4 
s7.7 
35.0 
32.3 
20.6 

JOBNO. 203105 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Emcihn Grain 
Depth Diameter 
L 

- 
0.07 
9.40 
0.57 

.'I 0.1 4 
10.39 
tOS5 
10.08 
1 1 2 1  
11.53 
11.86 

(mm) 

0.0561 
O.WO4 
0.0288 
0.01 88 
0.0110 
0.0078 
0.0056 
o.ow0 
0.0026 
0.0012 

10-16-91 T.C.W.P. 
1140-91 SA 
YOS 
No 

23.0 
0.01 37 7 
74.346 
100.0 

ADVANCED TERRA TESTING INC. 
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Appendix A2 
Geotechnical Data 

INDEX OF CEOTECHNICAL DATA 

Borehole Numbtr. 37391 

Sample Number B H W S E B U l  

Sample Depth: 255-2.80 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Attcrberg Limits Test Data 

- Specific Gravity Test Data 

Moisturc/Dcnsity and Back-pressure Permeability (Tnaxial Compression Test) Data 

& Core Sample Photograph 



PERMEAHLIN TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37391 
DEPTH 2.55 - 2.80 FT 
SAMPLE NO. BH00648EBUl 
SOIL DESCR. SS LINER 
TESTTYPE -P 
CONF. PRES. PSF 1152 

MOISNRVDENSITY 
DATA 

Wt. Soil + Moisture (9) 
Wt. Wet Soil & Pan (8) 
Wt. Dry Soil a Pan (9) 
Wt. Lost Moisture (g) 
Wt.ofPanOnly (g) 
Wt.ofDrySoil @) 
Moisture Content % 
Wet Densky PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Ink. Height (in) 
Vol. Bef. Consol. (w ft) 
VOJ. After consol. (w fl) 
Effective Porosity % 
Constant Head (PSI) 

Time lime Ink. 

Min SeC cc 
Burette 

997.0 
1492.0 
1453.0 
1339.0 
1440.0 
1459.0 
1421 .O 
1450.0 

59820 
89520 
871 80 
80340 
8W00 
87540 
85260 
07000 

49.8 
49.1 
48.5 
48.0 
47.5 
47.1 
46.6 
46.2 

BEFORE 
TEST 

351 .8 
361.1 
297.5 
63.6 
9.3 

288.2 
22.1 

120.6 
98.8 

2.385 
4.468 
2.488 

0.00643 
0. oO604 

42.77 
2.00 

Final 
Burette 
cc 

49.1 
485 
48.0 
47.5 
47.1 
46.7 
46.2 
45.8 

1569.0 94140 45.8 45.4 

AFkR 
TEST 

361.4 
370.7 
297.5 
73.2 
9.3 

288.2 
25.4 

131 3 
105.2 

(an) 
(sq cm) 

(an) 

(an) 

Head 
Con. 
cc 

15.7 
16.4 
17.0 
17.5 
16.0 
18.4 
10.0 
19.4 
19.8 

JOB NO. 2031 -05 

SAMPLED 
TEST STARTED 
TEST FINISHED 11 -25-91 

SATURATEDTEST Y a  
AT FIELD MOIST. No 

10.1 6-91 TC & BP 
1 1 -1 291 DCW 

SETUP NO. 1 5 s  

6.058 
28.824 
6.320 

140.79 

Pennoability 
k 

an/seC 

2.2E-08 
1.2E-08 
1.1E-08 
1 .Eo8 
8.7E49 
9.7E-09 
8.sE-09 
8.7E49 
8.1E-09 

ADVANCED TERRA TESTING, INC. 

\ I  



E W C O  
2031 -05 

C U E M  
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
S€lUP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT REID MOIST. 
Wt Soil & Moist bt 
Wt Soil & Moist at 
Wt. Dry Soil & Pan 
wt.OfPanOn)y (g) 

Consol Info: 
Init Diameter in. 
Initial HeigM in. 
Vol. change (sat. con.) cc 
cell Exp. 
Height Change in. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. d i n  
Constant Head (PSI) 

37391 
2.55 - 2.80 fl 
BHOO648EBU1 
SS LINER 
10-16-91 TC & BP 
11 -1 2-91 D W  
11 -25-01 
1s 
TxlpbP 

Yes 
No 

1152 

351.770 
361.370 
297.520 

9.320 

2.385 
2.488 

1 a . m  
6.900 
o m  9 

59.000 
0.003 
O.OO0 
2.000 



T R W  COMPRESSION TEST DATA 

CUENT EBASCO 

BORING NO. 37391 
DEPTH 2.55 - 280 FT 
SAMPLE NO. BH00648EBUl 
SOIL DESCR. SS LINER 
TESTTYPE Tx/pbP 
CONF. PRES. PSF 

cell Back 
Pres. Prea. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 

1152 

SATURATlON DATA 

JOB NO. 2031 0 5  

SAMPLED 1&16-91 TC a BP 
TEST STARTED 
TEST FINISHED 11 -25-91 
SElUP NO. 15s 
SAlURATEDTEST YeS 
AT REID MOIST. NO 

1 1-1 2-91 DCW 

Burette Pore 
Reading Pressure 
(CC) (PSI) Change B 

Close Open Close Open 
0.0 13.4 

11.4 12.3 30.0 46.8 8.8 0.68 
12.3 13.0 48.2 57.4 9.2 0.92 
13.3 13.4 58.3 67.8 9.5 0.95 

CONSOLIDATION DATA 

Elapsed 
Time 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
0 

16 
30 
60 

120 
240 
360 

Initial Wight (in) 
Height Change (in) 
Ht. Mer Cons. (in) 
Initial Area (rq In) 
Area After Cons. (sq in) 

SQRT 
Time 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2.488 
0.01 9 
2.469 
4.468 
4.228 

Burette Volume 
Reading Dell. 
(CC) (a) 

13.40 0.00 
14.08 -0.67 
14.10 -0.70 
14.20 -0.80 
14.28 -0.08 
14.38 -0.97 
14.53 -1.13 
14.68 -1 3 8  
14.80 -1.40 
15.00 -1.60 
1523 -1.82 
15.48 -2.07 
15.58 -217 

Ink Vol. (CC) 182.18 
Vol. Change (CC) 18.00 

Net Change (CC) 11.10 
-llm. (cc) 6.90 

conS.Vd. (CC) 171 .OB 

ADVANCED TERRA TESTING INC. 





T R W  COMPRESSION TEST DATA 

CLIENT E W C O  JOB NO. 2031 -05 

BORING NO. 37391 
DEPTH 2.55 - 2.80 FT 
SAMPLE NO. BH00648EBUl 
SOIL DESCA. SS LINER 

CONF. PRES. PSF 1152 
TEST W E  m P  

Ink. Ht (in) 2.488 
Consol. Ht. (in) 2.469 
Badches. PSI 59.0 

SAMPLED 10.16-91 TC&BP 
TEST STARTED 11-12-91 DCW 
TEST flNlSHED 1 1-25-91 
SETUP NO. 15s 
SATURATEDTEST Y a  
AT flELD MOIST. No 

Init. Area (sq in) 4.468 

strain Rata (in/mln) 0.003 
Consol. Area (sq in) 4.228 

Axial Axial Delta Axial Area Dev. Pore Delta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4258 
165.0 5620 
187.0 6370 
193.0 6574 
190.0 6472 
185.0 6301 
180.0 6131 
176.0 5995 
172.0 5859 
167.0 5608 
151.0 5143 
140.0 4769 
139.0 4735 
150.0 5109 
157.5 5365 
164.5 5603 
175.0 5961 
149.0 5075 
140.0 4769 
140.0 4769 

m. 96 Final Stress Pres. Pres. 3 1 stress 
In. Strain SqIn. PSF PSI PSF PSF PSF Ratio 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 
0.41 
0.01 
1.22 
1.62 
2.03 
2.43 
2.84 
3.24 
3.65 
4.05 
6.08 
8.10 
10.1 3 
12.15 
14.18 
16.20 
18.23 
20.25 
22.28 
24.30 

4.228 
4.245 
4.262 
4.280 
4.297 
4.31 5 
4.333 
4.351 
4.369 
4.388 
4.406 
4.501 
4.600 
4.704 
4.812 
4.926 
5.045 
5.170 
5.301 
5.439 
5.585 

0 59.00 0.0 
4481 49.50 -1368.0 
5891 50.00 -1296.0 
6649 51.00 -1152.0 
6834 54.50 -648.0 
6701 56.80 -316.8 
6497 57.00 -288.0 
6295 57.40 -230.4 
6130 57.60 -201.6 
5965 57.70 -187.2 
5768 57.80 -172.0 
5105 57.80 -172.8 
4631 57.80 -1n.8 
4497 57.80 -172.8 
4743 57.80 -172.8 
4066 58.00 -144.0 
4962 50.40 -06.4 
5151 50.70 43.2 
4277 5920 28.8 
3917 59.50 72.0 
3815 59.70 100.8 

1152 
2520 
2448 
23w 
1800 
1469 
1440 
1382 
1354 
1339 
1325 
1325 
1325 
1325 
1325 
1296 
1238 
1195 
1123 
1080 
1051 

0 
7001 
8339 
8953 
8634 
61 69 
7937 
7678 
7483 
7305 
7-2 
6430 
5956 
5821 
6068 
61 62 
6200 
6346 
5400 
4997 
4866 

0.00 
2.78 
3.41 
3.89 
4.60 
5.56 
5.51 
5.55 
5.53 
5.45 
5.35 
4.85 
4.50 
4.39 
4.58 
4.75 
5.01 
5.31 

ADVANCED TERRA TESTING, INC. 
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CORE PHOTOGRAPH 

37391 
BH00648EBUI 

2.55-2.80 foot depth interval 

Confining Pressure ( 5 3  ) = 1152 pounds per square foot 



AppendixA2 . 
GeotecWcd Dum 

Borehole Number: 

Sample Number 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37391 

BH00660EBUl 

11.00-11.75 feet (Alluvium) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

- d Attcrberg Limits Test Data 

- Specific Gravity Test Data 

- MoisturJDensity and Back-pressure Penneability (Tnaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS -SIEVE TEST DATA 

CLIENT EBASCO 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

37391 
11 .00 - 11.75 FT 
BH00660EBUl 
EG&GROCKY FLATS 

HYGROSCOPIC YOS 

NATURAL No 

Wt. Wet Soil a Pan (g) 
wt. pry soil a Pan (9) 
Wt. Lost Moisture (g) 
wt.ofPanOnly (g) 
Wt. dDry Soil (g) 
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
wt. Hydrom. Sample Dry (0) 

Sieve 
Number 
(SW 

1 1 R '  
314' 
3m 
#4 
#lo 

34.33 
33.83 
0.50 
3.66 

30.1 7 
1.7 

60.01 
59.03 

JOBNO. 203105 

SAMPLED 10.1 7-91 
DATE TESTED 11-11-91 M U  
WASH SIEVE YOS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (9) 415.74 

Weight of + #lo 
Before Washing (g) 36.85 
Weight of + #lo - 

Weight of - #lo 

Weight of - #lo 

Wt. Total Sample 

Mer Washing (g) 28.94 

wet (9) 378.89 

w (SI 380.49 

Dry @) 409.43 

calc. wt. W' (g) 63.52 
Calc. Mass + #lo 4.49 

Pan Indiv. Indiv. Cum. Cum. K 
Weight Wt. + Pan wt. wt. K Finer 

(SI (g) Retain. Retain. Retain. ByWt. 

0.00 0.00 0.00 0.00 0.0 100.0 
0.0 100.0 0.00 0.00 0.00 0.00 

0.00 22.00 22.00 22.00 5.4 94.6 
0.00 4.13 4.13 26.13 6.4 93.6 
0.00 2.81 2.81 28.94 7.1 92.9 

' 120 1.33 3.16 1 .83 1.83 9.9 90.1 
#40 1.30 3.08 1.78 3.81 128 87.2 
160 1.32 3.28 1.96 5.57 15.8 84.2 

1 1  00 1.31 3.93 2.62 8.1 9 20.0 80.0 
#200 1.30 5.76 4.46 12.65 27.0 73.0 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY S l M  

Mokture: 
HYGROSCOPIC 
NATURAL 
wt. Wet Soil & Pan (9) 

IM.ofPanOnly (g) 
wt. Dry soil a Pan (g) 

Sieve: 
W. Total Sample 

wet (SI 
WeigM of + #lo 
Before Washing (9) 
Weight of + # l o  
Aft6fWShing [e) 
Weight of - 111 0 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of 'a' 
Denowhnt 
Defloc. Corr'n 
Meniscus Corr'n 

Temp., Deg. C 
Temp. ooef. K 
wt. Wet Hydrom. Samp 
Y ofTotal Sample 

EBASCO 
2031 0 5  

37391 
11.00 - 11.75 
BH00660EBU1 
EGIWROCW RAfs 
10-1 791 
11-11-91 M U  
YeS 
No 

YeS 
No 

34.330 
33.830 
3.660 

41 5.74 

36.85 

28.94 

378.89 

ASTM 152 H 
2.650 
1 .oOQ 

4.000 
-1 .Ooo 

Sodium Hexametaphosphate 

23.000 
0.01 31 7 
60.01 1 
100.0 



ADVAWCtb T E R M  TUTIWC 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CUENT EBASCO 

BORING NO. 37391 
DEPTH 11.00 - 11.75 FT 
SAMPLE NO. BH00660EBU1 
SOIL DESCR. EG&UROCKY FUTS 

Hydrometer # ASTM 152 H 
Sp. Gr. of Soil 2.65 
value of 'a' 1 .00 
mn-ulant Sodium Hexametaphosphate 
DeW. Con'n 4.0 
Meniscus Corr'n -1 .o 

T 
Elapred ometer Reading 
lime Original Corrected 
(min) 'R' lOORa/W 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
46.50 
43.75 
42.00 
40.50 
38.00 
36.50 
35.00 
33.00 
31 S O  
30.00 

- 
41 .SO 
38.75 
37.00 
35.50 
33.00 
31 .SO 
30.00 
28.00 
26.50 
25.00 

- 
65.3 
61.0 
58.2 
55.9 
51.9 
49.6 
47.2 
44.1 
41.7 
39.4 

JOBNO. 203105 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Temp., Deg. C 
Temp. Coef. K 

Y af T W  Sample 
wt. Dry sample w 

- 
65.3 
61 .o 
58.2 
55.9 
51 -9 
49.6 
47.2 
44.1 
41.7 
39.4 

- 
8.66 
9.12 
9.40 
0.65 

10.06 
10.30 
10.55 
10.88 
11.12 
1 1.37 

- 
0.0548 
0.0398 
0.0286 
0.01 83 
0.01 08 
o.00n 
0.0055 
0.0040 
0.0028 
0.0012 

1 0-1 7-91 
11-11-91 mu 
YeS 
No 

23.0 
0.01 31 7 

63.523 
100.0 

Grain Diameter = P(SQRT(UT)) 

ADVANCED ERRATESTING, INC. 





Appendix A2 
Geotechnical Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Number. 

Sample Number: 

Sample Depth: 

37391 

BH00658EBUl 

11.75-12.00 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterbcrg Limits Test Data 

- Specific Gravity Test Data 0 
& Moisture/Density and Back-pressure Permeability (Triaxial Compression Test) Data 

d Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37391 
DEPTH 11.75 - 12.00 FF 
SAMPLE NO. BH00658EBU1 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 
TESTTYPE TxlwP 

MOISTUREDENSITY BEFORE 
DATA TEST 

Wt. Soil + Moisture (9) 
Wt. Wet Soil & Pan (8) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (g) 

W.ofDrySoi1 (g) 
Moisture Content X 
wet Denstty PCF 
Dry Density PCF 

WLOfPanOnly (g) 

398.1 
407.6 
325.9 
81.7 
9.5 

31 6.4 
25.8 

129.6 
103.0 

Init. Diameter (in) 2.386 
Init. Area (sq in) 4.471 
Init. Height (in) 2.61 7 
Vol. Bef. Consol. (a ft) 0.00677 
Vol. After Consol. (w ft) 0.00697 
Effective Porosity X 44.55 
Constant Head (PSI) 2.00 

lime 

Min 

1370.0 
1569.0 
1420.0 
1335.0 
1444.0 
1426.0 
1205.0 

lime 

Sec 

82200 
Q4140 
85200 

86640 
85560 

801 m 

72300 

Init. Final 
Burette Burette 

cc cc 

49.7 49.4 
49.4 49.2 
49.2 49.0 
49.0 48.9 
48.9 48.7 
48.7 48.6 
48.4 48.3 

AFTER 
TEST 

404.4 
413.8 
325.9 
87.9 
9.5 

31 6.4 
27.8 

127.9 
100.1 

(MI 
(=I an) 

(MI 

(d 

Head 
Con. 
cc 

15.6 
15.8 
16.0 
16.2 
16.4 
16.5 
16.9 

JOB NO. 2031 -05 

SAMPLED 10.16-91 T W P  
TEST STARTED 1 1-12-91 DCW 
TEST flNlSHED 11 -30-91 
SETUP NO. 4P 
SATURATEDTEST Yes 
AT FIELD MOIST. NO 

6.060 
28.849 
6.647 

140.79 

Penneebill!y 
k 

cm/seC 

6.5E-09 
3.8E-09 
4.2E09 
2.2E-09 
4.1E09 
2.1E09 
2.5E-09 

ADVANCED TERRA TESTING. INC. , 

< I  



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST flNlSHED 
SETLJP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT flELD MOIST. 
W Soil & Moist bt 
W Soil &Moist at 
wt. ~ r y  soil a pan 
wt. of Pan Only (g) 

Consd Info: 
Init. Diameter in. 
Initial HeigM in. 
Vol. change (sat. can.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston a n .  w i n  
Constant Head (PSI) 

EBASCO 
2031 0 5  

37391 
11.75-12.00K 
BH00658EBUl 
SS LINER 
10-16-91 TCBBP 
1 1-1 2-91 DCW 
11 -30-91 
4P 
TwpbP 

YeS 
No 

1152 

398.1 10 
404.360 
325.890 

9.460 

2.386 
2.61 7 
6.900 

12.500 
0.005 

QS.OO0 
0.003 
0.000 
2.000 



TRlAXAL COMPRESSION TEST DATA 

CLIENT EBASCO 

BORING NO. 37391 

SAMPLE NO. BH00658EBUl 
SOIL DESCR. SS LINER 

DEPTH 11.75-12.00TT 

TESTTYPE TxlpbP 
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 
90.0 88.0 

100.0 Q8.0 
110.0 

Initial Height (in) 
Height Change (in) 
M. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

1152 

SATURATION DATA 

JOB NO. 203145 

SAMPLED 10-16-91 TCBBP 
TEST STARTED 
TEST flNISHED 11-30-91 
S m P  NO. 4P 
SATURATEDTEST YeS 
AT flELD MOIST. No 

1 1-1 2-91 DCW 

Close 
0.1 
4.2 
2.3 
1.5 
1.7 
2.3 
3.1 
4.0 

Open 
7.2 
5.0 
2.9 
2.3 
2.8 
3.3 
4.1 
4.0 

Close 

36.8 
47.6 
57.6 
67.8 
77.6 
87.6 
97.7 

CONSOLIDATION DATA 

Elapsed 
Tim 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
0 

16 
30 
60 

120 
240 
360 

SQRT 
Time 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

Open 

39.7 
52.1 
63.7 
75.0 
85.8 
96.6 

107.0 

Burette 
Reading 
(CC) 

3.90 
4.33 
4.35 
4.38 
4.39 
4.40 
4.43 
4.48 
4.53 
4.60 
4.73 
4.90 
4.98 

-&le 

2.9 
4.5 
6.1 
7.2 
8.2 
B. 0 
9.3 

Volume 
Den. 
(a) 

0.00 
-0.43 
4.45 
4.48 
4.49 
-0.50 
-0.52 
-0.57 
-0.63 
-0.70 
4.82 
-1 .oo 
-1.07 

2.61 7 Ink. Vol. (CC) 
0.005 VOI. change (cc) 
2.61 2 CellEXp. (cc) 

4.61 1 Com.Vd. (CC) 
4.471 NetChange (CC) 

B 

0.29 
0.45 
0.61 
0.72 
0.82 
0.90 
0.93 

1 91.78 
6.90 

12.50 
-5.60 

197.38 

ADVANCED TERRA TESnNG, 1NC. 

‘ I  
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TRlAXAL COMPRESSION TEST DATA 

CUENT EBASCO JOB NO. 2031 05 

BORING NO. 37391 SAMPLED 10-1e91 TCBBP 
DEPTH 11.75-12.00FT TEST STARTED 11  -12-91 DCW 
SAMPLE NU. BHQ0650EBUl TEST FlNlSHED 1 1-30-91 
SOIL DESCR. SS LINER S m P  NO. 4P 
TESTTYPE W b P  
CONF. PRES. PSF 1152 AT flELD MOIST. No 

SATURATEDTEST YeS 

Ink lit (in) 2.617 
Consol. Ht. (in) 2.612 
BadcPren. PSI D9.0 

Init. Area (oq In) 4.471 
Consol. Area (oq in) 4.61 1 
Strain Rate (in/min) 0.003 

Axial Axial Delta Axial Area Dev. Pore Delta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 3904 
165.0 5153 
107.0 5040 
193.0 6020 
190.0 5934 
105.0 5770 
180.0 5622 
176.0 5497 
172.0 5372 
167.0 5216 
151.0 4716 
140.0 4372 
139.0 4341 
150.0 4605 
157.5 4919 
164.5 5130 
175.0 5466 
149.0 4654 
140.0 4372 
140.0 4372 

m. 74 Final Stress Pres. Pres. 3 1 stress 
In. Strain SqIn. PSF PSI PSF PSF PSF Ratio 

0.00 
0.01 
0.m 
0.03 
0. w 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
O S 5  
0.60 

0.00 4.611 
0.30 4.620 
0.77 4.646 
1.15 4.664 
1.53 4.602 
1.91 4.701 
2.30 4.719 
2.60 4.730 
3.06 4.756 
3.45 4.775 
3.03 4.794 
5.74 4.092 
7.66 4.893 
9.57 5.099 

11.49 5.209 
13.40 5.324 
15.31 5.444 
1723 5.570 
19.14 5.702 
21.Q6 5.640 
22.97 5.986 

0 
3Z'2 
4959 
5599 
5756 
5645 
5475 
5306 
51 67 
5030 
4064 
431 1 
391 6 
3807 
4021 
41 31 
421 9 
4307 
36649 
3347 
3266 

99.00 0.0 
49.50 -7120.0 
50.00 -7056.0 
51.00 -6912.0 
54.50 -6408.0 
56.00 -6076.8 
57.00 -6040.0 
57.40 -5990.4 
57.60 -5961.6 
57.70 -5947.2 
57.00 -5932.0 
57.80 -5932.0 
57.00 -5932.0 
57.00 -5932.0 
57.80 -5932.0 
50.00 -5904.0 
50.40 -5646.4 
50.70 -5803.2 
58.20 -5731.2 
59.50 -5600.0 
59.70 -5659.2 

1152 
8200 
8208 
8064 
7560 
7229 
7200 
71 42 
7114 
7099 
7085 
7085 
7085 
7085 
7085 
7056 
6998 
6955 
6883 
6040 
601 1 

0 
12052 
13167 
13663 
13316 
12073 
12675 
12440 
12281 
121 29 
11949 
11396 
1 loo0 
10892 
11106 
11107 
11210 
11342 
10532 
10187 
10017 

0.00 
1.46 
1 .sQ 
1.69 
1.76 
1.70 
1-76 
1.74 
1 .M 
1.71 
1.69 
1.61 
1.55 
1.54 
1.57 
1.59 
1.60 
1.63 

ADVANCED TERRA TESTING, INC. 

< I  



CORE PHOTOGRAPH 

37391 
BH00658EBUI 

1 1 .?5- 12.00 foot depth interval 

Confining Pressure ( 5 3  ) = 1152 pounds per square foot 



Appendix A2 
Geotechnicd Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Number: 

Sample Number 

Sample Depth: 

37491 

BH00570EBU1 

2.70-3.00 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- S p d i c  Gravity Test Data e 
& MoistudDensity and Back-pressure Permeability (Tnaxial Compression Test) Data 

- d Core Sample Photograph 



PERMEAWLIN TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37491 
DEPTH 2.70 - 3.00 FT 
SAMPLE NO. BH00570EBUl 
SOIL DESCR. SS LINER 
TESTTYPE TxlwP 
CONF. PRES. PSF 

MOISTURE/DENSIN 
DAtA 

W!. Soil + Moisture (9) 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (g) 
Wt. Lost Moisture (g) 
Wt. of Pan Only (g) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Densw PCF 

Ink. Diameter (in) 
Ink. Area (sq in) 
Ink. Height (in) 
Vol. Bef. Consol. (w tt) 
Vol. After Consol. (w fI) 
Effective Porosity % 
Constant Head (PSI) 

Time 

Min 

921 .O 
1359.0 
735.0 
709.0 

1425.0 
1686.0 
1211.0 
1538.0 
1611.0 
1147.0 
1563.0 

Time 

SeC 

55260 
81 540 
441 00 
42540 
85500 

101160 
72660 
92280 
96660 
68820 
93780 

1152 

Init. 
Burette 

cc 

50.1 
48.7 
47.2 
46.6 
45.9 
44.6 
43.4 
425 
41 .5 
40.5 
48.6 

BEFORE 
TEST 

391.2 
400.7 
342.6 
58.1 
9.4 

333.2 
17.4 

132.9 
11 3.2 

2.392 
4.494 
2.495 

0 . m 9  
0.00656 

33.84 
2.00 

nnili 
Burette 

cc 

48.7 
47.2 
46.6 
45.9 
44.6 
43.4 
42.5 
41.5 
40.5 
39.8 
47.6 

A F E R  
TEST 

396.0 
405.4 
342.6 
62.8 
9.4 

333.2 
18.9 

133.2 
112.0 

(an) 
(sq cm) 
(cm) 

(an) 

Head 
Con. 
cc 

5.2 
6.5 
7.5 
6.1 
0.0 

10.2 
11.2 
12.0 
12.9 
13.7 
6.4 

e JOB NO. 2031 -05 

SAMPLED 10.16-91 AC&KM 
TEST STARTED 
TEST flNlSHED 12-05-91 
SETUP NO. 1P 
SATURATEDTEST yes 
AT FIELD MOIST. N O  

11 -1 6-91 DCW 

6.076 
28.994 
6.337 

140.79 

Permeabli 

anEseC 
k 

4.oE-08 
2.QE-08 
2.2E-08 
2.6E-08 
2.5E-08 
2.oE-08 
1.9E-08 
1.8E-08 
1 .Eo8 
1 .E* 
1 .?E48 

ADVANCED TERRATESTING, INC. 

$ 8  



CUENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TESTNPE 
CONF. PRES. PSF 
SATURATED 
AT FIELD MOIST. 
wt Soil 6 Moist bt 
wt Soil &Moist at 
wt. Dry Soil 6 Pan 
wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
VOI. change (sat. an.) CC 
cell Exp. 
Height Change in. 

Ted info: 
Pore pres @begin. psi 
Strain Rate 
Piston Con. d i n  
Constant Head (PSI) 

EBASCO 
2031 4 5  

37491 
2.70 - 3.00 
BH00570EBU1 
SS LINER 
10-1 6-91 ACBKM 
11-16-91 DCW 
1205-91 
1P 
TxlpbP 

1152 
Yes 
No 

391 230 
395980 
342.590 

9.440 

2.392 
2.495 

14.600 
16.500 
0.021 

89.000 
0.003 
0.000 
2.000 



TRlA%AL COMPRESSION TEST DATA 

CLIENT EBASCO 

BORING NO. 37491 
DEPTH 2.70 * 3.00 FT 
SAMPLE NO. BH00570EBUl 
SOIL DESCR. SS LINER 
TESTTYPE TxlpbP 
CONF. PRES. PSF 1152 

SATURATION DATA 

JOB NO. 2031 45 

cell Back Burette Pore 
Pres. Pres. Reading Presswe 
(PSI) (PSI) (CC) (PSI) 

Close Open Close 

40.0 38.0 0.1 8.1 
50.0 48.0 5.1 6.3 38.5 
60.0 58.0 6.0 7.3 48.4 
70.0 68.0 7.1 0.3 58.6 
80.0 78.0 8.5 9.7 68.6 
90.0 9.7 11.0 78.4 

CONSOLIDATION DATA 

SAMPLED 10.16-91 AC&KM 

TEST flNlSHED 120591 
SETUP NO. 1P 
SATURATEDTEST YeS 

AT FIELD MOIST. No 

TEST STARTED 1 1-1 6-91 D W  

Elapsed 
lime 
(Min) 

0.00 
0.25 
0.5 
1 
2 
4 
9 
16 
30 
60 
120 
240 
360 

Initial Height (in) 
Height Change (in) 
Ht. M e r  Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

SORT 
lime 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 
10.95 
15.49 
18.97 

Change B 

46.6 8.1 0.01 
57.0 8.6 0.06 
67.7 0.1 0.91 
78.0 0.4 0.94 
88.0 9.6 0.06 

Burette Volume 
Reading Defl. 
(CC) (=I 

11.10 0.00 
11.90 -0.80 
11.93 4.83 
11.93 -0.83 
12.00 -0.90 
12.03 -0.93 
12.13 -1.03 
1220 -1.10 
12.38 -1.28 
12.63 -1.53 
12.95 -1.85 
1323 -2.13 
13.38 -2.28 

2.495 Init. Vol. (CC) 183.76 
0.021 Vol. change (cc) 14.60 
2.474 -1lW. (eel 16.50 
4.494 Net Change (CC) -1.90 
4.579 Cons.Vd. (cc) 185.66 

ADVANCED TERRA TESTlNG, INC. 





TRlAX4L COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 0 5  

BORING NO. 37491 
DEPTH 2.70 - 3.00 FT 
SAMPLE NO. BH00570EBU1 
SOIL DESCR. SS LINER 
TESTTYPE TwpbP 
CONF. PRES. PSF 1152 

hit. Ht (in) 2.495 
Consol. Ht. (in) 2.474 
BackRes. PSI 89.0 

SAMPLED 10-16-91 ACbKM 
TEST STARTED 11-16-91 DCW 
TEST RNISHED 1205-91 
SETUP NO. 1P 
SATURATEDTE~ yes 
AT REU) MOIST. No 

Init. Area (sq in) 4.494 
Consol. Am8 (sq in) 4.579 
Strain Rate (in/min) 0.003 

Axial Axial Delta Axial Area Dev. Pore Deb Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 3931 
1650 5189 
187.0 5881 
193.0 6070 
190.0 5975 
1850 5818 
180.0 5661 
176.0 5535 
1720 5409 
167.0 5252 
151.0 4749 
140.0 4403 
139.0 4371 
150.0 4717 
157.5 4953 
164.5 5173 
1750 5% 
149.0 4686 
140.0 4403 
1440 4403 

m. X Final Stress Pres. Pres. 3 1 stress 
In. Strain SqIn. PSF PSI PSF PSF PSF Ratio 

0.00 
0.01 
0.02 
0.03 
0.0s 
0.05 
0.06 
0.07 
0.08 
0.09 
0.1 0 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.579 
0.40 4.597 
0.81 4.616 
1.21 4.635 
1.82 4.654 
2.02 4.673 
2.43 4.633 
2.83 4.712 
3.23 4.732 
3.64 4.752 
4.04 4.772 
6.06 4.874 
8.08 4.901 
10.11 5.093 
12.13 5.211 
14.15 5.333 
16.17 5.462 
18.19 5.597 
20.21 5.739 
2223 5.888 
24.25 6.045 

0 
3843 
5052 
5702 
5861 
5746 
5572 
5399 
5257 
5116 
4946 
4378 
3972 
3857 
4068 
41 74 
4256 
441 9 
3670 
3361 
3273 

89.00 0.0 
49.50 -5688.0 
50.00 -5616.0 
51.00 -54720 
54.50 4968.0 
56.80 4636.8 
57.00 4608.0 
57.40 4550.4 
57.60 4521.6 
57.70 4507.2 
57.80 4492.8 
57.80 44928 
57.80 4492.8 
57.80 4492.8 
57.80 4492.8 
58.00 4464.0 
50.40 4406.4 
58.70 4363.2 
59.20 4291.2 
59.50 4248.0 
59.70 4219.2 

1152 
6840 
6768 
6624 
61 20 
5789 
5760 
5702 
5674 
5659 
5645 
5645 
5645 
5645 
5645 
561 6 
5558 
551 5 
5443 
5400 
5371 

0 
10683 
11820 
1 2326 
1 1981 
11535 
11332 
11101 
10930 
1 0775 
lo591 
10023 
9637 
9502 
971 3 
9790 
081 5 
9934 
9113 
8761 
8644 

0.00 
1-56 
1.75 
1.86 
1.96 
1.99 
1.97 
1 .% 
1.93 
1.90 
1.88 
1.78 
1.70 
1.68 
1.72 
1.74 
1.77 
1.80 

ADVANCED TERRA TESTING, INC. 
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CORE PHOTOGRAPH 

3749 1 
BH00570EBUI 

2.70-3.00 foot depth interval 

Confining Pressure ( E 3  )=1152 pounds per square foot 



AppendirA2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37491 

BH00571EBUl 

3.00-325 feet (Alluvium) 

Data Available: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

- Sptcific GraGty Test Data 

- MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

37491 
3.00 - 3.25 FT 
BHOOS71 EBUl 
EGIWROCW FLATS 

YeS 

No 

wt. Wet Soil a Pan (9) 

Wt. Lost Moisture (9) 0.81 
Wt.ofPanOnly (g) 3.n 

52.08 
51 97  wt. Dry soil 8 Pan (9) 

wt. ofDrySoil (9) 47.50 
Moisture Content 76 1.7 

W!. Hydrom. Sample Wet (9) 60.01 
59.00 Wt. Hydrom. Sample Dry (8) 

Sieve Pan Indiv. Indiv. 
Number Weight Wt.+Pan Wt. 
(Size) @i 

1 ln. 0.00 
314’ 0.00 
w 0.00 
#4 0.00 
#lo 0.00 

w20 1.31 
#40 1.33 
#a 1.33 
#lo0 1.31 
#200 1.33 

(g) Retain. 

0.00 0.00 
0.00 0.00 
0.00 0.00 
1.28 1.28 
5.37 5.37 

3.07 1.76 
4.34 3.M 
5.54 4.21 
8.16 6.85 

10.83 9.50 

JOBNO. 203145 

10-1 5-91 KM.&AC. SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

WASH SIEVE P- 1 

Wt Total Sample 
wet (g) 

Weight of + #lo 
Before Washing (g) 
Weight of + #lo 
After Washing (g) 
Weight of - #lo 

Weight of - #lo 

Wt. Total Sample 

Wet (9) 

Dry ($1 

Dry (s) 

Calc. Wt. ‘w’ (g) 
Calc. Mass + #l 0 

cum. cum. 
wt. % 

Retain. Retain. 

0.00 0.0 
0.00 0.0 
0.00 0.0 
1.28 0.3 
6.65 1.7 

1.76 4.7 
4 .n  9.7 
8.98 16.7 

25.33 43.9 
15.83 2a1 

76 
Finer 
gvm 

100.0 
100.0 
100.0 
99.7 
98.3 

95.3 
90.3 
63.3 
71 .0 
56.1 

11-08-91 SR 
YeS 
No 

.YSIS 

389.75 

8.68 

6.65 

381.07 

376.68 

383.33 

60.04 
1.04 

ADVANCED TERRA TESTING, INC. 



CUEKT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SlRlE 
DRY SIEVE 

Moisture: 
HYGROS W P l C  
NATURAL 
Wt. Wet Soil & Pan @) 
Wt. Dry Soil a Pan (9) 
Wt.ofPanOnly (9) 

Sieve: 
Wt. Total Sample 

Weight of + 111 0 
Before Washing (9) 
Weight of + X10 
After Washing (9) 
Weight of - X10 

Wet (9) 

wet (9) 

Hydrometer: 
Hydrometer W 

Value of 'a' 
Defloccuhnt 
Defloc. Cort'n 
Meniscus Con'n 

sp. Gr. of Soil 

EBASCO 
2031 -05 

37491 
3.00 - 3.25 FT 
BHOOSIl EBU1 
EGCLQROCKY FIATS 
10-15-91 KM.6A.C. 
1 1  48-91 SR 
YOS 
No 

YeS 
No 

52.080 
51.270 
3.nO 

389.75 

6.68 

6.65 

301.07 

ASTM 1 52 H 
2.650 
1 .000 

4.000 
-1 .OOo 

Sodium Hexametaphosphate 

Temp., Deg. C 23.000 

Temp. Coef. K 0.01 31 7 
Wt. Wet Hydrorn. Samp 60.009 
96 of Tow Sample 100.0 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO 

BORING NO. 37491 
DEPTH 3.00 - 3.25 Ff 
SAMPLE NO. BH00571 EBUl 
SOIL DESCR. EGBGIROCKY FIATS 

Hydrometer # ASTh4152H 
sp. or. of Soil 2.85 
value of 'a' 1.00 
Denowlent Sodium Hexametephosphate 
Den=. W n  4.0 
Meniscus an'n -1 '0 

T 
Elapsed ometer Reading 96 

Time Original Conected Tomi 
(min) 'R' lOORalw Sample 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
36.50 
34.00 
32.75 
29.00 
28.00 
26.00 
24.25 
23.00 
21.50 
19.75 

- 
31.50 
29.00 
27.75 
24.00 
23.00 
21 .00 
19.25 
18.00 
16.50 
14.75 

Grain Diameter = K*(SQRT(VT)) 

- - 
52.5 52.5 
48.3 48.3 
46.2 46.2 
40.0 40.0 
38.3 38.3 
35.0 35.0 
32.1 32.1 
30.0 30.0 
27.5 27.5 
24.6 24.6 

JOB NO. 2031 4 5  

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Temp., Deg. c 

wt. Dry sample w 
Temp. Cod. K 

Y of fatal Sample 

Effscihre 

L 

- 
10.30 
10.71 
10.92 
11.53 
1 1.70 
12.03 
12.31 
12.52 
12.76 
13.05 

Grain 
Diameter 

(mm) 

- 
0.0598 
0.0431 
0.0308 
0.0200 
0.01 16 
0.0083 
O.oO60 
0.0043 
0.0030 
0.001 3 

10-15-91 K,M.&AC. 
1 1  48-91 SR 
YeS 
No 

23.0 
0.01317 

60.045 
100.0 

ADVANCED TERRA TESTING, INC. 

' ,  
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AppendixA2 
Geotechnical Data 

Borehole Number 

Sample N w k .  

Sample Depth: 

INDEX OF CEOTECHNICAL DATA 

37591 

BH00665EBUl 

3.00-3.25 feet (Alluvium) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterbcrg Limits Test Data 

Specifc G&ty Test Data 

MoistureDcnsity and Back-pressure Permeability (Triaxial Compression Test) Data 

Con Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO 

BORING NO. 37591 
DEPTH 3.00 - 3.25 FT 
SAMPLE NO. BH00665EBUl 
SOIL DESCR. EG&G/ROCKY FIATS 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g) 

W. lost Moirture (9) 

Wt of Dry Soil (g) 
Moisture Content 96 

wt. Dry soil & Pan (9) 

Wt.ofPan0nly (g) 

W. Hydrom. Sample Wet (8) 
Wt. Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

1 1 R '  
314' 
3m 
#4 
#lo 

47.85 
46.08 

1 .n 
3.66 

42.42 
4.2 

60.00 
57.60 

JOBNO. 203105 

SAMPLED 10.1 7-91 
DATE TESTED 11-11-91 MU 
WASH SIEVE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt Total Sample 

Weight of + #lo 
Before Washing (9) 71.96 
Weight of + #lo - 
Afterwashing (g) 56.81 
Welght of - #lo 

wet (e) 301.48 
Weight of - #lo 

wt. Total Sample 

wet (SI 373.44 

Dry (9) 303.95 

DF/ (SI 360.76 

calc. Wt. 'w' (g) 68.36 
calc.Masss+#lO 10.77 

Pan Indiv. Indiv. Cum. Cum. fc 
X Finer 

(a) (g) Retain. Retain. Retain. ByWI. 
Weight Wt.+ Pan Wt. wt. 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 37.33 37.33 37.33 10.3 89.7 
0.00 10.38 10.38 47.71 13.2 86.8 
0.00 0.10 9.10 56.01 15.7 84.3 

#20 1.31 4.12 2.81 2.81 19.9 80.1 
M O  1.30 4.30 3.00 5.81 24.2 75.8 
#60 1.32 4.33 3.01 8.82 2a6 71.4 

#loo 1.30 4.41 3.11 11.93 33.2 66.8 
#200 1.31 4.98 3.67 15.60 38.6 61.4 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

EBASCO 
2031 -05 

37591 
3.00 - 3.25 FT 
BH00665EBUl 
EG(LG/ROCKY RATS 
10-1 7-91 
11 -1 1-91 M U  
YeS 
No 

Moisture: 
HYGROSCOPIC YeS 
NATURAL No 
wt. Wet Soil & Pan (9) 47.050 
wt. Dry Soil & Pan (g) 46.080 
wt.ofPanonly (g) 3.660 

Sieve: 
Wt. Total Sample 

Weight of + $1 0 
Before Washing (g) 
Weight of + $1 0 
After Washing (9) 
Weight of - $1 0 

Wet (9) 

Wet (g) 

Hydrometer: 
Hydrometer # 
sp. 01. of Soil 
Value of 'a' 
Denomlant 
Defloc. Con'n 
Meniscus Con'n 

373.44 

71.96 

56.81 

301.46 

ASTM 152 H 
2.650 
1 .000 

4.000 
-1 .Do0 

Sodium Hexametaphosphate 

Temp., Deg. C 23.000 
o m  31 7 

W. Wet Hydrom. Samp 6o.m 
tc of Total Sample 100.0 

Temp. Coef. K 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO 

BORING NO. 37591 
DEPTH 3 - 3.25’ 
SAMPLE NO. Mwo0665EBu1 
SOL DESCR. EG6WROCKYFUTS 

T 
Elappwd ofnetor Ruding 
Vrno Original Corroded 
(min) *R’ 10ORIJw 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
46.00 
44.00 
43.00 
42.00 
41 .OO 
40.00 
99.00 
37.50 
35.00 
31 .SO 

- 
41 .00 
39.00 
38.00 
37.00 
36.00 
35.00 
34.00 
32.50 
30.00 
26.50 

- 
60.0 
57.0 
55.6 
54.1 
52.7 
51.2 
49.7 
47.5 

38.8 
429 

96 
Total 

m p l e  

JOBNO. 203105 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

- 
60.0 
S7.0 
55.6 
54.1 
52.7 
51.2 
49.7 
47.5 
43.9 
38.8 

- - 
8.75 0.0551 
9.07 0.0397 
9.24 0.0283 
9.40 0.0101 

9.73 0.0075 
9.89 0.0053 

10.14 0.0038 
10.55 0.0027 
11.12 0.0012 

9.57 o.mo5 

10-1 7-91 
11 -1 1-91 TNU 
YOS 

No 

23.0 

68.363 
100.0 

0.01 31 7 

ADVANCED TERRA TESTING, INC. 

‘ t  
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Appendix A2 
Geotechnical Data 

Borehole Numbex 

Sample Number 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37591 

BH00664EBUl 

3.25-350 feet (Alluvium) 

Data AvailaMc: 

- Grain SiEt Analysis (Sieve and Hydrometer Test) Data 

- AtterbtTg Limits Test Data 

- specifir: Gsavity Test Data 4D 
& Moistla+/Densl 'ty and Back-pressure Pcrmeabfity (Triaxial Compression Test) Data 

Cort Snmpk Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

WENT EBASCO 

BORING NO. 37591 
DEPTH 3.25 - 3.50 FT 
SAMPLE NO. BH006WEBUl 
SOIL DESCR. SS LINER 
TESTTYPE m P  
CONF. PRES. PSF 1152 

MOlSTUREDENSrrY 
DATA 

w1. Soil + Moisture (g) 
Wt. Wet Soil & Pan (9) 
wt. Dry soil 8 Pan (g) 
Wt. Lost Moisture (e) 
W!.ofPanOniy (g) 
wt. of Dry Soil (8) 
Moisture Content X 
Wet Denslty PCF 
Dry Density PCF 

Init. Diameter (in) 
Ink Area (sq in) 
Init. Height (in) 
VOI. Bef. consol. (aJ rt) 
Vol. After Consol. (cu ft) 
Effective Porosity X 
Constant Head (PSI) 

Time 

Min 

70.0 
60.0 
60.0 

120.0 
120.0 
122.0 
120.0 
187.0 
180.0 
184.0 
186.0 
185.0 
186.0 
186.0 

Time 

sec 

4200 
3600 
3600 
7200 
7200 
7320 
72200 

11220 
10600 
11040 
11160 
11100 
11160 
11160 

lnit 
Burette 
cc 

48.7 
31 .9 
21.1 
47.8 
48.8 
48.5 
48.6 
48.7 
48.4 
48.7 
48.5 
48.1 
48.4 
48.3 

BEFORE 
TEST 

387.9 
396.1 
31 8.7 
n . 4  

8.2 
31 0.5 
24.9 

120.3 
96.3 

2.391 
4.490 
2.735 

0.0071 1 
0.00686 

45.27 
2.00 

Final 
Burette 

cc 

31.9 
21 .l 
13.0 
24.3 
25.3 
25.3 
26.2 
1 a 9  
18.4 
18.6 
19.0 
18.8 
18.9 
18.9 

JOBNO. 203105 

SAMPLED 10-17-91 SC6  BP 
TESTSTARTED 11-12-91 DCW 
TEST FINISHED 11  -20-91 
S W P  NO. 14s 
SATURATEDTEST Ym 
AT FIELD MOIST. No 

AfTER 
TEST 

398.5 
406.7 
31 8.7 
88.0 

8.2 
31 0.5 

28.3 
128.0 
09.7 

(an) 

(an) 
(sq 

(an) 

Head 
Con. 
cc 

25.5 
40.4 
50.6 
30.1 
29.0 
29.2 
28.6 
33.6 
33.0 
32.7 
32.6 
32.9 
32.7 
32.7 

6.073 
28.970 
6.947 

140.79 

PemeabRity 

anlseC 
k 

8.4E-06 
7.2E-06 
6.OE-06 
7.1 E 4 6  
7.oE-06 
6.9E-06 
6.7E-06 
6.4E06 
6.2E-06 
6.1E-05 
5.9E-06 
5.9E-06 
5.BE46 
5.BE-06 

ADVANCED TERRA TESTING, INC. 

I ,  



CUENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT REID MOIST. 
wt Soil & Moist bt 
wt Soil &Moist at 
wt. DW son a pan 
wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres (9 begin. psi 
Strain Rate 
Piston Con. cchn 
Constant Head (PSI) 

EBASCO 
2031 0 5  

37591 

BH006MEBUl 
SS LINER 
10-17-91 sc & BP 

3.25 - 3.50 FT 

1 1  -12-91 DCW 
1 1-20-91 
14s 
Tx/wP 

YeS 
No 

1152 

387.890 
398.51 0 
31 8.700 

8.190 

2.391 
2.735 

13.900 
7.000 
0.039 

59.000 
0.003 
0.000 
2.000 



T R W  COMPRESSION TEST DATA 

WENT EBASCO JOB NO. 2031 0 5  

BORING NO. 37591 
DEPTH 3.25 - 3.50 FT 
SAMPLE NO. B H M E B U 1  
SOIL DESCR. SS LINER 
TESTTYPE W P  
CONF. PRES. PSF 1152 

SAMPLED 10-17-91 sca BP 
TEST STARTED 11-12-91 D W  
TEST FINISHED 11-20-01 
SETUP NO. 14s 
SATURATEDTEST Yes 
AT FIELD MOIST. NO 

SATURATION DATA 

Cell Back Burette Pore 
Pres. Pres. Reading PrefsWe 

(PSI) (PSI) (CC) (PSI) change B 

Close Open Close Open 
40.0 38.0 0.0 7.7 
50.0 48.0 7.9 0.6 37.9 46.4 8.5 0.85 
60.0 58.0 0.1 9.6 48.2 57.4 0.2 0.92 
70.0 10.3 10.3 58.3 67.9 9.6 0.96 

CONSOLIDATION DATA 

Elapsed 
-lime 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
9 

16 
30 
60 

120 
240 
360 

Initial Height (in) 
Height Change (in) 
HLAfIerCons. (in) 
InItialArea (win) 
Area After Cons. (sq in) 

SORT 
lime 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2.735 
0.039 
2.696 
4.490 
4.399 

Burette Volume 
Reading Den. 
(CC) (=I 

10.30 0.00 
11 .so -1 2 0  
11.68 -1.38 
11.78 -1 A7 
11.83 -1.52 
11.88 -1.57 
11.90 -1.60 
11.03 -1.63 
11.05 -1.65 
12.00 -1.70 
12.02 -1.72 
12.05 -1.75 
12.08 -1.77 

Init. Vol. (CC) 201 .n 

-11Exp. (cc) 7.00 
NetChange (CC) 6.90 

Vol. Change (CC) 13.90 

cOns.Vd. (cc) 1 M.37 

ADVANCED TERRA TESTING, INC. 





TRlAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 0 5  

BORING NO. 37591 SAMPLED 10-17-91 S C a  BP 
DEPTH 3.25 - 3.50 R 
SAMPLE NO. BH00664EBUl TEST FINISHED 1 1-2591 
SOIL DESCR. SS LINER SEllJP NO. 14s 
TESTTYPE TxlpbP SATURATEDTEST Yes 
CONF. PRES. PSF 1152 AT FIELD MOIST. No 

TEST STARTED 11 -1 2-91 Dcw 

Inlt. Hi, (in) 2.735 
Consol. lit. (in) 2.696 
Back Pres. PSI 59.0 

Inlt. Area (sq in) 4.490 
Consol. Area (sq In) 4.399 
Strain Rate (inhnin) 0.003 

Axial Axil Deb Axial Area Dev. Pore Delta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4092 
165.0 5401 
107.0 6122 
193.0 6310 
190.0 6220 
185.0 6056 
100.0 5092 
176.0 5162 
172.0 5631 
167.0 5467 
151.0 4943 
140.0 4583 
139.0 4550 
150.0 4910 
157.5 5156 
164.5 5305 
175.0 5729 
149.0 4070 
140.0 4583 
140.0 4503 

96 Final Stress Pres. Pres. 3 1 stress ut. 
In. Strain SqIn. PSF PSI PSF PSF PSF Ratio 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.399 
0.37 4.415 
0.74 4.432 
1.11 4.440 
1.40 4.465 
1.85 4.402 
2.23 4.499 
2.60 4.516 
2.937 4.533 
3.34 4.551 
3.71 4.560 
5.56 4.650 
7.42 4.751 
9.27 4.040 

11.13 4.950 
12.90 5.055 
14.04 5.165 
16.69 5.200 
18.55 5.400 
20.40 5.526 
22.26 5.650 

0 59.00 0.0 
4161 49.50 -1360.0 
5473 50.00 -1296.0 
6179 51.00 -1152.0 
6353 54.50 -640.0 
6231 56.00 -316.8 
6044 57.00 -288.0 
5050 57.40 -230.4 
5706 51.60 -201.6 
5555 57.70 -187.2 
5373 57.00 -172.8 
4765 57.00 -172.8 
4331 57.00 -172.8 
4214 57.80 -172.8 
4454 57.00 -172.8 
4580 50.00 -144.0 
4601 50.40 66.4 
4072 50.70 -43.2 
4055 59.20 20.8 
3724 59.50 72.0 
36337 59.70 100.8 

1152 
2520 
2448 
2304 
1800 
1469 
1440 
1382 
1354 
1339 
1325 
1325 
1325 
1325 
1325 
1296 
1230 
1195 
1123 
1080 
lo51 

0 
6661 
7921 
6403 
81 53 
7700 
7484 
7241 
7060 
6095 
6690 
6090 
5656 
5539 
5779 
5876 
5920 
6067 
51 79 
4804 
4688 

ADVANCED TERRA TESTING, INC. 

% t  

0.00 
2.65 
3.24 
3.68 
4.53 
5.24 
5.20 
5.24 
5.22 
5.15 
5.06 
4.60 
4.27 
4.18 
4.36 
4.53 
4.70 
5.08 



CORE PHOTOGRAPH 

37591 
BH 00664EBUI 

3.25-3.50 foot depth interval 

Confining Pressure ( 5 3  )=1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

Borehole Number 

Sample Number 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37591 

BH00670EBU1 

7.45-7.70 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Attcrberg Limits Test Data 

- Specific Gravity Test Data 

Moisturc/Density and Back-pressure Permeability (Triaxial Compression Test) Data 

- d Core Sample Photograph 



PERMEABILIN TEST - BACK PRESSURE CONSTANT HEAD 

WENT EBASCO 

BORlNG NO. 37591 

SAMPLE NO. BH00670EBUl 
SOIL DESCR. SS LINER 
TEST TYPE M P  
CONF. PRES. PSF 1152 

DEPTH 7.45 - 7.70 FT 

MOISTUREDENSlTY 
DATA 

Wt Soil + Moisture (9) 
Wt. Wet Sail & Pan (9) 

Wt. Lost Moisture (g) 

Wt.ofDrySoll (g) 
Moisture Content K 
Wet Density PCF 
Dry Density PCF 

Wt. Dry -11 8 Pan (g) 

w1ofPanOnly (g) 

Init. Diameter (in) 
Init. Area (sq in) 
Ink. Height (in) 
VOl. Bef. consol. (a4 ft) 
Vol. After Consol. (a ft) 
Effective Porosity K 
ConstantHead (PSI) 

Time Time Init. 

Min sec cc 
Burette 

60.0 
63.0 
SO. 0 
80.0 
60.0 
61 .O 
64.0 
80.0 
71 .O 
61 .O 
87.0 

3600 
3780 
3600 
3600 
3600 
3660 

3840 
3mo 
4260 
3660 
5220 

48.9 
49.4 
49.8 
49.6 
49.3 
49.3 
49.4 
49.5 
49.5 
49.7 
49.5 

BEFORE 
TEST 

327.8 
337.3 
300.6 
36.6 
9.4 

291.2 
12.6 

128.3 
114.0 

2.387 
4.475 
2.175 

0.00563 
0.00538 

31.54 
2.00 

Final 
Burette 
cc 

22.4 
22.3 
227 
23-0 
22.0 
20.1 
18.5 
17.9 
16.3 
20.9 
10.2 

A F E R  
TEST 

339.3 
340.7 
300.6 
48.1 

9.4 
291 2 

16.5 
139.1 
1 19.4 

(#n) 
an) 
(m 

(an) 

Head 
Con. 
cc 

17.9 
17.7 
16.9 
17.3 
17.9 
18.8 
19.5 
1 9.7 
20.4 
18.2 
23.2 

JOBNO. 203105 

SAMPLED io-ie9i SWP 
TEST STARTED 1 1-1 2-91 DCW 
TEST FINISHED 1 1-1 9-91 
SEWP NO. 2P 
SATURATEDTEST 
AT REID MOIST. No 

6.063 
28.873 
5.525 

140.79 

FermeabUi 
k 

an ipeC 

1 .E05 
1.1 E05 
1.lE-05 
1.2E05 
1.2E-05 
1 so5 
1.3E-05 
1.4E-05 
1 3 x 5  
1.3E-05 
1.3E-05 

ADVANCED TERRA TESTING, INC. 
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CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SEWP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil & Moist bt 
wt Soil 6 Moist at 
wt. Dry Soil & Pan 
Wt.ofPanOnly (g) 

consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (rat. con.) CC 

Height Change in. 
cen EXP. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. cclin 
Constant Head (PSI) 

EBASCO 
2031 -05 

37591 
7.45 - 7.70 FT 
BH00670EBU1 
SS LINER 
10-1691 sc(LBp 
11-12-91 D W  
11 -1 B-91 
2P 
TxlwP 

Yes 
No 

11 52.00 

327.830 
339.270 
300.640 

9.420 

2.387 
2.1 75 

22.OoO 
14.800 
0.027 

79.000 
0.003 
0.000 
2.000 



T A W  COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 0 5  

BORING NO. 37591 
DEPTH 7.45 - 7.70 IT 
SAMPLE NO. BH00670EBUl 
SOIL DESCR. SS LINER 
TESTTYPE Txn>bP 
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 50.0 
70.0 60.0 
80.0 70.0 

1152 

SATURATION DATA 

Elapsed 
Time 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
9 

16 
30 
60 

120 
240 
360 

Initial Height (in) 
Height Change (in) 
HLAfterQns. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

SAMPLED 10-1 691 S W P  
TEST STARTED 
TEST FINISHED 11-1 9-91 
SETUP NO. 2P 
SATURATEDlEST Yes 
AT FIELD MOIST. No 

11 -1 2-91 D W  

Close Open Close 

0.0 13.3 
13.2 14.4 38.4 
14.8 16.0 48.4 
16.3 17.6 50.5 

CONSOLIDATION DATA 

SQRT 
7ime 
(Min) 

0.00 
0.50 
0.71 
1.00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2.175 
0.027 
2.140 
4.475 
4.327 

Change B 

Open 

47.0 0.6 0.86 
57.7 9.3 0.93 
60.2 9.7 0.97 

Burette Volume 
Reading Dell. 
(CC) (a) 

19.1 0 0.00 
20.90 -1.80 
21 .05 -1.95 
2120 -2.10 
21.35 -2.25 
21.40 -2.30 
21.60 -2.50 
21.60 -2.57 
21.75 -2.65 
21.85 -2.75 
21.88 -2.77 
21.90 -2.80 
21.93 -2.82 

Init. Vol. (CC) 159.53 
Vol. Change (CC) 22.00 
-11Exp. (cc) 14.80 
Net Change (CC) 7.20 
Cons.Vol. (CC) 152.33 

ADVANCED TERRA TESTING, INC. 
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TRlAXAL COMPRESSION TEST DATA 

WENT EBASCO JOB NO. 2031 0 5  

10-1 691 SC&BP BORING NO. 37591 SAMPLED 
DEPTH 7.45 - 7.70 FT TEST STARTED 1 1  -1 281 DCW 
SAMPLE NO. BH00670EBUl TEST FINISHED 11-1891  
SOIL DESCR. SS LINER SETUP NO. 2P 
TESTTYPE -P SATUWTEDTEST YeS 
CONF. PRES. PSF 1152 AT FIELD MOIST. No 

Init. Ht (in) 2.175 
Consol. Ht. (in) 2.148 
BadcPrer. PSI 79.0 

Init. Mea (sq in) 4.475 
consol. Area (sq In) 4.327 
Strain Rate (tn/min) 0.003 

Axial Axial Delta Axial Area Dev. Pore Detta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4160 
165.0 5491 
187.0 6224 
193.0 6423 
lW.0 6323 
185.0 6157 
180.0 5991 
176.0 5858 
172.0 5724 
167.0 5550 
151.0 5025 
140.0 4659 
139.0 4626 
150.0 4992 
157.5 5242 
164.5 5475 
175.0 5624 
148.0 4959 
140.0 4659 
140.0 4659 

m. 
In. 

0.00 

0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
Q.45 
0.50 
0.55 
0.60 

0.01 

Y Final Stress Pres. Pres. 
Strain SqIn. PSF PSI PSF 

0.00 
0.47 
0.93 
1.40 
1.86 
2.33 
2.79 
3.26 
3.72 
4.19 
4.66 
6.98 
9.31 

11.64 
13.97 
16.29 
18.62 
20.95 
23.28 
25.61 
27.93 

4.327 
4.347 
4.367 
4.388 
4.409 
4.430 
4.451 
4.473 
4.494 
4.516 
4.538 
4.652 
4.771 
4.897 
5.029 
5.1 69 
5.317 
5.473 
5.639 
5.81 6 
6 . W  

0 79.00 0.0 
4283 49.50 4248.0 
5627 50.00 4176.0 
6347 51.00 4032.0 
6520 54.50 -3528.0 
6388 56.60 -3196.8 
6190 57.00 -3160.0 
5994 57.40 -3110.4 
5833 57.60 -3081.6 
5672 57.70 -3067.2 
5481 57.80 -3052.0 
4835 57.80 -3052.8 
4370 57.80 -3052.8 
4228 57.80 -3052.8 
4442 57.80 -3052.0 
4538 58.00 -3024.0 
4608 58.40 -2966.4 
4762 58.70 -2923.2 
3935 5920 -2851.2 
3585 69.50 -2808.0 
3473 59.70 -2779.2 

3 1 stress 
PSF PSF Ratio 

1 1 5 2  
5400 
5328 
51 84 
4680 
4349 
4320 
4262 
4234 
421 8 
4205 
4205 
4205 
4205 
4205 
4176 
4118 
4075 
4003 
3960 
3931 

0 
9683 

10955 
11531 
11200 
1 0737 
10510 
10256 
10066 
9892 
9686 
SO40 
8575 
6433 
8647 
871 4 
8726 
8837 
7938 
7545 
7404 

0.00 
1.79 
2.06 
2.22 
2.39 
2.47 
2.43 
2.41 
2.38 
2.34 
2.30 
2.15 
2.04 
2.01 
2.06 
2.09 
2.12 
2.17 

ADVANCED TERRATIESTING, INC. 
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CORE PHOTOGRAPH 

37591 
MW00670EBUI 

7.45-7.70 foot depth interval 

Confining Pressure ( G3 )= 1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Number 37591 

Sample Number: BH00671EBUl 

Sample Depth: 7.45-7.70 feet (Alluvium) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Attcrbcrg Limits Test Data 

Specific Gravity Test Data 

MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



MECHANICAL ANALYSIS - SINE TEST DATA 

JOBNO. 203105 CUEKT EBASCO 

- BORING NO. 37591 SAMPLED 

SAMPLE NO. BHOO671 EBUl WASH SIEVE Y.r 
DEPTH 6.95 - 7.45 fl DATE TESTED 11 48-91 SR 

SOIL DESCR. EG&OlROCKY FLATS DRY SIEVE No 

WASH SIEVE ANALYslS MOISTURE DATA 

HYGROSCOPIC Y a  

NATURAL No 

Wt. Wet Soil 6 Pan (g) 
Wt. Dry Soil & Pan (g) 
Wt. Lost Moisture (g) 

Wt. of Dry Soil (g) 
Moisture Content 96 

wt.ofPan0nly (g) 

Wt. Total Sample 

Weight of + #lo 
Before Washing (g) 99.60 
Weight of + #lo 

27.1 4 AftwWashing (g) 93.1 9 
26.78 Weight of - #lo 

3.75 Weight of - # lo  

wet (g) 399.20 

0.36 wet (e) 299.54 

23.03 Dv (SI 301.24 
1.6 Wt. Total Sample 

Dry (SI 394.43 

Wt. Hydrom. Sample Wel (g) 60.01 Calc. wt. w (g) 77.36 
Wt. Hydrom. Sample Dry (g) 59.08 Calc. Mass + #lo 18.28 

Sieve Ppn Indiv. Indiv. Cum. Cum. 96 
Number Weight Wt.+Pan Wt. wt. w Fimr 
(Size) (SI (g) Retain. Retain. Retain. ByWt. 

11R' 0.00 0.00 0.00 0.00 0.0 100.0 
314' 0.00 21.15 21.15 21.15 5.4 Q4.6 
3 w  0.00 19.09 19.09 4024 10.2 89.8 
#4 0.00 25.13 25.13 65.37 16.6 03.4 
#lo 0.00 27.02 27.02 93.19 23.6 76.4 

#20 1.31 7.98 6.67 6.67 322 67.0 
#40 1.31 7.79 6.40 13.15 40.6 59.4 
#60 1.32 7.27 5.95 19.10 40.3 51.7 
#loo 1.31 7.13 5.82 24.92 55.8 44.2 
#200 1.31 7.44 6.13 31.05 63.8 36.2 

ADVANCED TERRA TESTING. INC. 
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CUENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCFI. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

MoLsture: 
HYGROSCOPIC 
NATURAL 
W. Wet Soil & Pan (g) 
wt. Dry soil a Pen (g) 
w.ofPanOnly (g) 

Sieve: 
Wt Total Sample 

Weight of + #lo 
Before Washing (9) 
Weight of + #lo 
Afterwashing (e) 
Weight of - M 0 

Wet (e) 

Wet (9) 

Hydrometer: 
Hydrometer # 
sp. or. of soil 
Value of k' 
Denoccuiant 
Defloc. Con'n 
Meniscus Corr'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. S e m p  
w of Total Sample 

EBASCO 
2031 45 

37591 
6.95 - 7.45 Fr 
BH00671 EBUl 
EG&G/ROCKY FLATS 

11-08-01 SR 
YeS 
No 

- 

YeS 
No 

27.1 40 
26.780 

3.750 

399.20 

90.60 

93.1 0 

299.54 

ASTM 152 
2.650 
1 .ooo 

4.000 
-1 .000 

Sodium HexametaphosphaSe 

23000 
0.N 31 7 
60.006 
100.0 





HYDROMETER ANALYSIS * SEDIMENTATION DATA 

CUENT EBASCO JOBNO. 203105 

- BORING NO. 37591 SAMPLED 
DEPTH 6.95 - 7.45 FT DATE TESTED 1108-91 SR 
SAMPLE NO. BH00671 EBU1 WASH SIEVE YeS 
SOIL DESCR. EGBUROCKY FLATS DRY SlRlE No 

Hydrometer W ASTM152H Temp., Deg. C 23.0 
Sp. Gr. of Soil 2.65 Temp. Coef. K 0.01317 
value of 'a' 1 .00 WtDrysamplew 77.360 
Denowlant Sodium Hexametaphosphate K of Total Sample 100.0 

Debc. Corr'n 4.0 
Meniscus Corr'n -1 .o 

T 
Elapsed ometer Reading 94 Efftacitve Grajn 
lime Original Combed Total Depth Diameter 
(min) .R' '100WW Sample L (mm) 

0.0 
0.5 
1 .o 
2.0 
5.0 ' 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
32.00 
31 2 5  
30.75 
29.00 
27.75 
26.75 
25.00 
24.75 
22.00 
20.00 

- 
27.00 
26.25 
25.75 
24.00 
22.75 
21.75 
20.00 
19.75 
17.00 
15.00 

Grain Diameter = K*(SQRT(Ul)) 

34.9 34.9 
33.9 33.9 
33.3 33.3 
31 .O 31 .O 
29.4 29.4 
28.1 28.1 
25.9 25.9 
25.5 25.5 
22.0 22.0 
19.4 19.4 

- 
11.04 
11.17 
11.25 
11.53 
11.74 
11.90 
12.19 
1223 
12.68 
13.01 

- 
0.061 9 
0.0440 
0.0312 
0.0200 
0.01 17 
0.0083 
0.0059 
0.0042 
0.0030 
0.001 3 

ADVANCED TERRA TESTING INC. 
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Appcndir A2 
Geotechnical Dota 

Borehole Numbm 

Sample Number: 

Sample Dcpth: 

INDEX OF GEOTECHNICAL DATA 

37691 

BH00592EBU1 

7.40-755 feet (Alluvium) 

Data Available: 

Grain Size AnaIysis (Sieve and Hydrometer Test) Data 

- d Artcrbcrg Limits Test Data 

- Specific Gravity Test Data 

- Moisture/Dcnsity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 45  

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

37691 
7.40 - 7.55 FT 
BH00592EBUl 
EGBQROCW FLATS 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

W. Wet Soil & Pan (9) 
W. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
W.ofPan Only (g) 
W. of Dry Soil (g) 
Moisture Content % 

W. Hydrom. Sample Wet (g) 
W. Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

1 lnm 
314’ 
3 w  
#4 
#lo 

#20 
#40 
#60 
#loo 
#200 

Pan Indiv. 
Weight Wt. + Pan 

(9) 

0.00 
0.00 
0.00 
0.00 
0.00 

1.32 
1.33 
1.30 
1.31 
1.32 

(SI 

0.00 
66.40 
93.24 
70.33 
46.47 

9.23 
10.36 
8.16 
7.09 
7.66 

31.36 
31.03 
0.33 
3.60 
27.43 
1.2 

60.00 
5929 

Indiv. 
wt. 

Retain. 

0.00 
66.40 
9324 
70.33 
46.47 

7.91 
Q.03 
6.86 
5.78 
6.36 

1 0-1 7-91 SAMPLED 
DATE TESTED 1108.91 M U  
WASH SIEVE Y a  
DRY SINE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #lo . 
Before Washing (g) 
Weight of + #lo 
Afterwashing (g) 
Weight of - #lo 
Weight of - #lo 
Wt. Total Sample 

Wet (e) 

Wet @I 

w (SI 

Dry (SI 

calc.wt. W’(g) 
Cak. Mas + #lo 

Cum. Cum. 
wt w 

Retain. Retain. 

0.00 0.0 
66.40 10.8 
159.64 26.1 
229.97 37.6 
276.44 45.2 

7.91 52.5 
16.94 60.8 
23.80 67.2 
29.58 72.5 
35.92 78.4 

94 
Finer 

By wt. 

100.0 
89.2 
73.9 
62.4 
54.8 

47.5 
39.2 
32.8 
27.5 
21.6 

616.28 

300.35 

276.44 

315.93 

335.80 

612.24 

108.10 
48.81 

ADVANCED TERRA TESTING, INC. 
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CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil 6 Pan (e) 
Wt. Dry Soil B Pan (g) 
Wt.ofPan0nly (g) 

Sieve: 
wt. Total Sample 

Weight of + #lo 
Before Washing (g) 
Weight of + 11 0 
AnerWashing @) 
Weight of - #lo 

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer W 
sp. Gr. of Soil 
Value of 'a' 
Deflocculant 
Defloc. Corr'n 
Meniscus Con'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
96 of Total Sample 

EBASCO 
2031 -05 

37691 
7.40 - 7.55 FF 
BH00592EBUl 
EGBGROCKY FIATS 
10-17-91 
11 48-91 mu 
Y S  
No 

YeS 
No 

31.360 
31 . O S  

3.600 

61 6.20 

300.35 

276.44 

31 5.93 

ASW152H 
2.650 
1 .Ooo 

4.000 
-1 .Ooo 

Sodium Hexametaphosphate 

23.000 
0.M 31 7 

60.001 
100.0 





HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO 

BORING NO. 37691 

SAMPLE NO. BH00592EBUl 
SOIL DESCR. EGLLUROCKY FIATS 

DEPTH 7.40 - 7.55 FF 

Hydrometer I ASTM152H 
sp. a. of Soil 2.65 
Value of 'a' 1 .00 
Denoccuhnt Sodium Hexametaphosphate 
[kfloc. Corr'n 4.0 
Meniscus Con'n -1 .o 

T 
Elapsed ometer Reading 
mme Original Conected 
(min) 'R' 

0.0 
. 0.5 

1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- - 
26.25 2125 
25.00 20.00 
2425 19.25 
21.50 16.50 
20.50 15.50 
20.00 15.00 
18.25 13.25 
17.25 12.25 
1625 1125 
15.25 10.25 

Grain Diameter = K"(SORT(VT)) 

% 
Total 

lOORrJw Sample 

- - 
19.7 19.7 
18.5 18.5 
17.8 17.8 
15.3 15.3 
14.3 14.3 
13.0 13.9 
12.3 12.3 
11.3 11.3 
10.4 10.4 
9.5 0.5 

JOB NO. 2031 -05 

SAMPLED 10-1 7-91 
DATE TESTED 1148-91 M U  
WASH SIEVE Y e  
DRY SINE No 

Temp., Deg. C 23.0 
Temp. Cod. K 0.01317 
wt. Dry sample w 108.095 
%ofTatalsample 100.0 

- 
11.99 
12.19 

.12.31 
12.76 
12.93 
13.01 
13.30 
13.46 
13.63 
13.79 

- 
0.0645 
0.0460 
0.0327 
0.021 0 
0.01 22 
0.0087 
0.0062 
0.0044 
0.0031 
0.001 3 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Numbcc 37691 

Sample Number: BH00596EBUl 

Sample Depth: 1350-13.80 feet (Alluvium) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Attcrberg Limits Test Data 

Specific Gravity Test Data 

MoistureDensity and Back-pressure Pameability (Tnaxial Compression Test) Data 

Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 0 5  

10-1 9-91 
11-11-91 

BORING NO. 37691 SAMPLED 
DEPTH 13.50 - 13.80 FT DATE TESTED 
SAMPLE NO. BH00596EBUl WASH SINE Y8S 
SOIL DESCR. EGBGROCKY FLATS DRY SIEVE No 

WASH SIEVE ANALYSIS MOISTURE DATA 

HYGROSCOPIC Y a  

NATURAL No 

Wt. Wet Soil 8 Pan (g) 
Wt. Dry Soil & Pan (g) 
Wt. Lost Moisture (g) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (g) 
Moisture Content % 

Wt TOM Sample 

Weight of + #lo 

Weight of + #lo 
35.00 AfIerWashing (g) 6.83 
34.38 Weight of - #lo 
0.62 wet (9) 343.20 
3.76 Weight of - #lo 

30.62 Dry (e) 339.71 

Dry (a) 346.54 

Wet (e) 353.42 

Before Washing (g) 10.22 

Wt. Total Sample 2.0 

Wt. Hydrom. Sample Wet (9) 60.00 calc. wt 7" (g) 59.99 
Wt. Hydrom. Sample Dry (g) 58.81 Calc. Mass + #lo 1.18 

Sieve 
Number 
(Sire) 

1112 '  
314' 
310' 
#4 
#lo 

U20 
#40 
#60 

1 1  00 
#200 

Pan Indiv. Indiv. Cum. Cum. 76 
Weight Wt. + Pan Wl. wt. Y Finer 

(a) (9) Retain. Retain. Retain. ByWt. 

0.0 100.0 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 3.1 1 3.11 3.1 1 0.e 99.1 
0.00 3.72 3.72 6.83 2.0 98.0 

1.32 4.26 2.94 2.04 6.9 93.1 
1.30 0.37 7.07 10.01 16.7 81.3 
1.31 9.10 7.79 17.80 31.6 684 
1.32 8.67 7.35 25.15 43.9 56.1 
1.31 8.17 6.86 32.01 55.3 44.7 

ADVANCED TERRA TESTING, INC. 
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CUEKT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HY GROS W P l C  
NATURAL 
Wt. Wet Soil 6 Pan (9) 
Wt. Dry Soil & Pan (g) 
Wt.ofPanOnly (g) 

Sieve: 
Wt. Total Sample 

Weight of + #lo 
Before Washing (g) 
Weight of + #10 
After Washing (9) 
Weight of - #10 

Wet (9) 

Wet (SI 

Hydrometer: 
Hydrometer # 
sp. or. of Soil 
Value of 'a' 
Denoccuhnt 
Defloc. Con'n 
Meniscus Con'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
w of Total sample 

EBASCO 
2031 0 5  

37691 
13.50 - 13.80 FT 
BH00596EBUl 
EGaUROCKY FLATS 
10-1 B-91 
1 1  -1 1-91 
YOS 
No 

YeS 
No 

35.000 
34.380 
3.760 

353.42 

10.22 

6.83 

343.20 

ASTMlS2H 
2.650 
1 .000 

4.000 
-1 .000 

Sodium Hexametaphosphate 

23.000 
0.a 317 
60.000 

100.0 





HYDROMETER ANALYSIS - SEDlMENTATlON DATA 

CLIENT EBASCO JOB NO. 2031 45  

10-1 9-91 BORING NO. 37691 SAMPLED 
DEPTH 13.50 * 13.80 FT DATE TESTED 11-11-91 
SAMPLE NO. BH00596EBUl WASH SIEVE YeS 
SOIL DESCR. EGBWROCKY FLATS DRY SIEVE No 

Hydrometer # ASTM152H Temp., Deg. C 23.0 

Sp. Gr. of Soil 2.65 Temp. Coef. K 0.01 31 7 
Value of 'a' 1 .00 Wt Dry Sample Vi" 59.992 

Defloc. W n  4.0 
Meniscus Con'n -1.0 

~enoccuhnt Sodium Hexametaphosphate 96 of Total sample 100.0 

T 
Elapsed ometer Reading 

Time Original Corrected 
(rnin) 'R' 1OORW 

0.0 
0.5 
1 .o 
2.0 
8.0 

15.0 
34.0 
60.0 

120.0 
267.0 

1440.0 

- 
30.00 
20.00 
27.00 
25.50 
25.00 
24.00 
23.50 
22.75 
21 .oo 
20.00 

- 
25.00 
23.00 
22.00 
20.50 
20.00 
19.00 
18.50 
17.75 
16.00 
15.00 

Gram Diameter I P(SQRT(vr)) 

- 
41.7 
30.3 
36.7 
34.2 
33.3 
31.7 
30.0 
29.6 
26.7 
25.0 

% Effecilve 
Total Depth 

Sample L 

- - 
41.7 11.37 
38.3 11.70 
36.7 11.66 
34.2 12.31 
33.3 12.19 
31.7 12.35 
30.0 12.44 
29.6 12.56 
26.7 12.05 
25.0 13.01 

Grain 
Diameter 

(mm) 

- 
0.0628 
0.0450 
0.0321 
0.01 62 
O.oll9 
0.0079 
O.Oo60 
0.0043 
0.0029 
0.0013 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Numbcr: 

Sample Number: 

Sample Depth: 

Data Available: 

INDEX OF GEOTECHNICAL DATA 

37691 

BHWS95EBUl 

13.80-14.00 feet (Alluvium) 
. 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

Moisturc/Density and Back-pressure Permeability (Triaxial Compression Test) Data 

Con Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37691 
DEPTH 13.80 - 14.00 FT 
SAMPLE NO. BH0059SEBUl 
SOIL DESCR. SS LINER 
TESTTYPE TWWP 
CONF. PRES. PSF 1152 

MOISWRUDENSllY BEFORE 
DATA TEST 

Wt. Sail + Moisture (9) 
Wt. Wet Soil & PM (g) 
W. Dry Soil & Pan (8) 
Wt. Lost Moisture (9) 
Wt.ofPanOnly @) 
Wt. of Dly Soil (g) 
Moisture Content 96 
Wet Density PCF 
Dry Density PCF 

446.2 
455.6 
386.4 
69.3 
9.4 

377.0 
18.4 
131.4 
111.0 

Init. Diameter (in) 2.394 
Init. Area (sq in) 4.501 
Init. Height (in) 2.874 
VOl. Bef. consol. (w ft) 0.00749 
Vol. After Consol. (w ft) 0.00745 
Effective Poroslty X 35.97 
Constant Hsad (PSI) 2.00 

lime 

Min 

935.0 
1302.0 
1442.0 
1458.0 
1420.0 

, 1451.0 
1569.0 
1420.0 

lime Init. 

sec cc 
Burette 

561 00 49.9 
781 20 48.7 
86520 47.2 
87480 45.5 
85200 44.0 
87060 42.4 
W140 41 .O 
85200 39.4 

Final 
Burette 
cc 

48.7 
47.2 
45.5 
44.0 
42.4 
41.0 
39.4 
38.0 

AFIER 
TEST 

452.9 
462.3 
386.4 
75.9 
g.4 

377.0 
20.1 
134.0 
111.6 

(an) 
(sq cm) 

(m 

(m) 

Head 
con. 
cc 

15.8 
17.3 
19.0 
20.7 
22.4 
24.0 
25.6 
27.3 

JOBNO. 203105 

SAMPLED 10-1 7-91 KMWC 
TEST STARTED 
TEST FINISHED 11 -25-91 
SETUP NO. 5P 
SANRATEDTEST yes 
AT flELD MOIST. No 

f 1-1 2-91 DCW 

6.081 
29.042 
7.300 

140.79 

Permeabllii 

an/sec 
k 

4.3E-08 
4.oE08 
3.9E08 
3.6E-06 
4.oE-08 
3.5E-08 
3.7E-08 
3.7E-06 

ADVANCED TERRA TESTING, INC. 
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CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FlNlSHED 
SETUP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT RELO MOIST. 
wt Soil & Moist bt 
wt Soil & Moist at 

Wt.ofPanOnly @) 
wt. Dry Soil & Pan 

cons01 Info: 
Init. Diameter in. 
Initial HeigM in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. win  
Constant Head (PSI) 

EBASCO 
2031 -05 

37691 

BH00595EBUl 
SS LINER 
10-1791 KMBAC 
11 -1 291 DCW 
11 -25-91 
5P 
W P  

Yes 
No 

13.80 * 14.00 

1152 

446.220 
452.850 
386.370 

9.41 0 

2.394 
2.874 

11 .a50 
10.800 
0.006 

79.000 
0.003 
0.000 
2.000 



TRlAxAL COMPRESSION TEST DATA 

CUENT EBASCO 

BORING NO. 37691 
DEPTH 13.80 - 14.00 FT 
SAMPLE NO. BH00595EBUl 
SOIL DESCR. SS LINER 
TESTlYPE TwpbP 
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 30.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 
90.0 

Initial Height (in) 
Height change (in) 
Ht.AfterCons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

1152 

SATURATION OATA 

Close Open Close 
0.0 6.6 
4.1 4.9 37.5 
5.4 6.3 47.8 
6.7 7.4 57.9 
7.7 8.4 67.9 
8.7 8.8 n.9  

CONSOLIDATION DATA 

Elapsed SORT 
Time TIm 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1 .oo 
2 1.41 
4 2.00 
9 3.00 

16 4.00 
30 5.48 
60 7.75 

1x1 10.95 
240 15.49 
360 18.97 

2.074 
0.006 
2.868 
4.501 
4.488 

JOB NO. 2031-05 

SAMPLED 10-17-91 KMWC 
TEST STARTED 
TEST FINISHEO 11 -25-91 
SETUP NO. 5P 
SATURATEDTEST Yes 
AT RELO MOIST. No 

11 -1 2-91 DCW 

Change B 

43.5 6.0 0.60 
56.1 8.3 0.83 
66.9 9.0 0.90 
77.2 9.3 0.93 
87.5 9.6 0.96 

Burette Volume 
Reading Den. 
(CC) (=) 

8.70 0.00 
9.28 4.58 
9.30 -0.60 
9.30 -0.60 
9.33 -0.63 
9.40 -0.70 
9.50 -0.80 
9.60 -0.90 
9.70 -1 .oo 
9.90 4.20 

10.00 -1.30 
10.10 -1.40 
10.15 -1.45 

Init. Vol. (CC) 212.03 

celIExp. (cc) 10.80 
NetChange (CC) 1 .os 
c0ns.Vd. (cc) 210.98 

Vol. Change (CC) 11.85 

ADVANCED TERRA TESTING, INC. 
S I  
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TRlAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 4 5  

BORING NO. 37691 SAMPLED 10-17-91 KMBAC 
DEPTH 13.80 - 14.00 FT TEST STARTED 11  -12-91 DCW 
SAMPLE NO. BH00595EBUl TEST flNlSHED 11 -25-91 
SOIL DESCR. SS LINER SETUP NO. SP 

TEST TYPE -P SATLJRATEDTEST YeS 

CONF. PRES. PSF 1152 AT FIELD MOIST. No 

Inlt. Ht (in) 2.874 

BackPres. PSI 79.0 
Consol. Ht. (in) 2.868 

Init. Area (sq in) 4.501 
Consol. Area (sq in) 4.480 
Strain Rate (in/min) 0.003 

Axial Axil Delta Axial Area Dev. Pore Delta Sigma Sigma Eft 
Load Load 
Lbc. PSF 

0.0 0 
125.0 4010 
165.0 5294 
187.0 5999 
193.0 6192 
490.0 6096 
185.0 5935 
180.0 ,5775 
176.0 5647 
172.0 5518 
167.0 5358 
151.0 4045 
140.0 4492 
139.0 4460 
150.0 4812 
157.5 5053 
164.5 5278 
175.0 5614 
149.0 4780 
140.0 4492 
140.0 4492 

Ht. 96 Final Stress Pres. Pres. 
In. Strain SqIn. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.466 
0.35 4.5w 
0.70 4.520 
1.05 4.536 
1.39 4.552 
1.74 4.568 
2.09 4.584 
2.44 4.601 
2.79 4.617 
3.14 4.634 
3.49 4.6S1 
5.23 4.736 
6.97 4.825 
8.72 4.917 

10.46 5.013 
12.20 5.112 
13.95 5.216 
15.69 5.324 
17.43 5.436 
19.18 5.553 
20.92 5.676 

0 
4008 
5272 
5954 
6123 
6007 
5828 
5650 
5505 
5360 
51 86 
4604 
41 90 
4083 
4321 
4449 
4555 
4747 
3958 
3641 
3562 

7Q.00 0.0 
49.50 4248.0 
50.00 4176.0 
51.00 4032.0 
54.50 -3520.0 
56.80 -3196.8 
57.00 -3160.0 
57.40 -3110.4 
57.60 -3081.6 
57.70 -3067.2 
9 .80  -3052.8 
57.80 -30528 
57.80 -3052.6 
9.80 -30528 
57.80 -3052.8 
58.00 -3024.0 
58.40 -2966.4 
58.70 -2923.2 
59.20 -2851 -2 
59.50 -2808.0 
59.70 -2779.2 

3 
PSF 

1f52 
5400 
5328 
51 84 
4680 
4349 
4320 
4262 
4234 
421 9 
4205 
4205 
4205 
4205 
4205 
4176 
4118 
4075 
4003 
3960 
3931 

1 stress 
PSF Ratio 

0 0.00 
W08 1.74 

10600 1.99 
11138 2.15 
10803 2.31 
10356 2.38 
10148 2.35 
9913 2.33 
9738 2.30 
9580 2.27 
9391 2.23 
8809 2.10 
8395 2.00 
8287 1.97 
8526 2.03 
8625 2.07 
8673 2.11 
8822 2.16 
7962 
7601 
7493 

ADVANCED TERRA TESTING, INC. 
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CORE PHOTOGRAPH 

37691 
hfWOO595EBUI 

13.80- 14.00 foot depth interval 

Confining Pressure ( E 3  ) = 1152 pounds per square foot 



Appendix A2 
Georechnical Data 

INDEX OF GEOTECHMCAL DATA 

Boxhole Number: 37891 

Sample Number: BH00712EBUl 

Sample Depth: 0.80-1.10 feet (Aliuvium) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Attcrberg Limits Test Data 

0 - SpccificGravityTestData 

- Moisture/Density and Back-pressure Permtability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CUENT EBASCO JOB NO. 2031 4 5  

10-21-91 K.M.W.P. 
11-08-91 SR 

BORING NO. 37891 SAMPLED 
DEPTH 0.80-1.lOFr DATE =SED 
SAMPLE NO. BH00712EBUl WASH SIEVE Y.s 
SOIL DESCR. EGIGFtOCKY FLATS DRY SIEVE No 

MOISTURE DATA 

UYGROSCOPIC Yes 

WATURAL No 

WL Wet Soil (L Pan (g) 
nn. ~ r y  Soit a pan (9) 
WLLostMoiire @) 
WtofPanOnJy (g) 
WLofDrySoil (g) 
Mokture Content W 

wt Hydrom. Sample Wet (g) 
BR. Hydrom. Sample Dry (9) 

29.63 
28.16 

0.47 
3.71 

25.45 
1 .a 

60.00 
58.91 

WASH SIEVE ANALYSIS 

Wt. TOM Sample 

Weight of + #lo 
Before Washing (g) 61.12 
Weight of + #lo 

Weight of - #l 0 

WeigM of - #lo 

Wt. Total Sample 

wet (SI 422.03 

Afterwashing (g) 51 97 

wet (9) 360.91 

Dry @) 363.35 

Dry (e) 415.32 

Calc. wt. 'w' (g) 67.34 
Calc.Mass+#lO 8.43 

Pall Indiv. Indiv. Cum. Cum. 96 
Weight Wt.+Pan Wt. wt 96 Finer 

(e) @) Retain. Retain. Retain. ByW. 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 19.49 10.49 19.49 4.7 95.3 
0.00 9.06 0.04 28.53 6.8 93.1 
0.00 11.68 11.68 4021 0.7 90.3 
0.00 11.76 11.76 51.97 125 87.5 

t.34 2.78 1.44 1.44 14.7 85.3 
1.30 2.99 1.69 3.13 1 7.2 82.8 
1.31 3.23 1 .Q2 5.05 20.0 80.0 

1.32 4.37 3.05 8.10 24.5 75.5 
1 .33 6.40 5.16 13.26 32.2 67.8 

ADVANCED TERRATESTNG. INC. 
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WENT 
JOB NO. 

BORING NO. 
DEPTH - 

SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SINE 
DRY SINE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil a Pan (g) 
Wt. Dry Soil a Pan (g) 
Wt. of Pan Only (9) 

Sieve: 
W. Total Sample 

Wet (e) 
Weight of + 111 0 
Before Washing (9) 
Weight of + #lo 
After Washing (9) 
Weight of - # l o  

Wet (9) 

EWCO 
2031 0 5  

37891 
0.80 - 1.10 Fr 
BH00712EBU1 
EGaGlROCW FLATS 
10-21-9l KM.8A.P. 
1148-91 SR 
YOS 

No 

YeS 
No 

29.630 
29.1 60 
3.71 0 

422.03 

61.12 

51.97 

360.91 

Hydrometer: 
Hydrometer I f  ASTM152H 
sp. Gr. of Soil 2.650 
Value of 'a' 1 .OM) 
Deflocculant Sodium Hexametaphosphate 
Defloc. Corr'n 4.000 
Meniscus Con'n -1 .ooo 

Temp., Deg. C 23.000 
Temp. Coef. K 0.01 31 7 
Wt. Wet Hydrom. Samp 60.000 
WofTatalSample 100.0 
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CLIENT E W C O  

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

BORING NO. 37891 

SAMPLE NO. BH0071 2EBUl 
SOIL DESCR. EG&G/ROCKY FIATS 

DEPTH 0.80-1.1OFT 

Hydrometer I ASTM 152 H 
sp. Gr. of Soil 2.65 
Value of 'a' 1 .oo 
Den-lant Sodium Hexametaphosphate 
Defioc. Con'n 4.0 
Meniscus Con'n -1 .o 

JOB NO. 2031 -05 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Temp., Deg. C 
Temp. Coef. K 
W. Dry Sample Up 
W of Total Sample 

T 
Elapsed ometet Reading % E f f W e  

Time Original Corrected Total Depth 
(min) 'R' io0RW Sample L 

0.0 
0.5 

. 1.0 
2.0 
5.0 

15.0 ' 

30.0 
60.0 

120.0 
250.0 

1440.0 

- 
48.00 
46.00 
45.25 
41.75 
39.50 
38.00 
3625 
34.00 
32.00 
30.25 

43.00 
41 .OO 
40.25 
36.75 
34.50 
33.00 
31 2 5  
29.00 
27.00 
25.25 

Grain Diameter I K*(SQRT(VT)) 

- - - 
63.9 63.9 8.42 
60.9 60.9 8.75 
59.8 59.8 8.87 
54.6 54.6 ' 9.44 
51.2 51.2 9.81 
49.0 49.0 10.06 
46.4 46.4 10.35 
43.1 43.1 10.71 
40.1 40.1 11.04 
37.5 37.5 11.33 

- 
0.0540 
0.0389 
0.0277 
0.01 81 

0.0076 
0.0055 
0.0039 
0.0028 
0.0012 

0.01 07 

10-21-91 KM.&A.P. 
1148-91 SR 
Yes 
No 

23.0 
0.01 31 7 
67.338 
100.0 

ADVANCED TERRA TESTING, INC. 

< I  
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AppendirA2 
Geotechnical Data 

Borehole Number 

Sample Number: 

Sample Depth: 

Data Available: 

INDEX OF GEOTECHNICAL DATA 

37891 

BH00711EBUl 

1.10-135 feet (Alluvium) 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

Moism/Density and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



PERMEABlLlM TEST - BACK PRESSURE CONSTANT HEAD 

CUENT E W C O  

BORING NO. 37891 
DEPTH 1.10-1.35FT 
SAMPLE NO. BH00711 EBUl 
SOIL DESCR. SS LINER 
TESTTYPE TwpbP 
CONF. PRES. PSF 

MOISTURE/DENSJTY 
DATA 

Wt Soil + Moisture (9) 
Wt Wet Soil a Pan (g) 
Wt. Dry Soli B Pan @) 
Wt. Lost Moisture (g) 
Wt.afPanOnly (s) 
Wt.ofDrySoil @) 
Moisture Content % 
Wet Densty PCF 
Dry Density PCf 

Init. Diameter (in) 
Init. &ea (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (ar ft) 
Vol. After Consol. (w ft) 
Effective Porosity % 
Constant Head (PSI) 

Time 

Min 

1200.0 
699.0 
834.0 
501 .O 

1107.0 
1147.0 
697.0 
71 8.0 

1558.0 

mme 

sec 

72000 
41 D40 
50040 
30060 
66420 
68820 
41 820 
43080 
93480 

1152 

BEFORE 
TEST 

286.1 
295.5 
261.9 
33.6 
9.4 

252.5 

121.6 
107.4 

l a 3  

2.363 
4.385 
2.043 

0.0051 8 
0.00498 

43.01 
2.00 

Init. Final 
Burette Burette 
cc cc 

49.9 38.3 
38.3 329 
50.0 424 
42.4 38.5 
38.5 31.1 
31 .l 24.7 
49.9 44.2 
44.2 3a.O 
39.0 28.0 

A F E R  
TEST 

31 3.2 
322.6 
261 .@ 
60.7 
9.4 

252.5 
24.0 

138.6 
111.7 

(cm) 
bs an) 

(an) 

(an) 

W d  
cor. 
cc 

10.1 
17.9 
8.2 

13.5 
18.7 
25.1 
7.3 

12.4 
1 D.S 

JOB NO. 2031 -05 

SAMPLED 10-21-91 ACBKM 
TEST STARTED 
TEST flNlSHED 12-0591 

SATURATEDTEST Yes 
AT FIELD MOIST. NO 

1 1-1 6-91 D W  

S€WP NO. 1 0 s  

6.002 
28.295 
5.1 89 

140.19 

Permeability 
k 

cm/seC 

2.3E07 
2.OE07 
2.2E07 
1 . E 0 7  
1 . E 0 7  
1.5E-07 
1 . E 0 7  
1 . e 0 7  
1 . E 4 7  

ADVANCED TERRA TESTING, INC. 

1 ,  



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST RNISHED 
SETUP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil 6 Moist bt 
wt Soil 6 Moist at 
wt Dry SOU (L Pan 
wt.ofPenOnly (g) 

Consd Info: 
Inff. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres 6) begin. psi 
Strain Rate 
Piston Con. W i n  
Constant Head (PSI) 

EBASCO 
2031 05 

37891 
1.10 - 1.35 
BHOOlll EBUl 
SS LINER 
10-21 9 1  ACBW 
11-16-81  DCW 
12-05-91 
1 0 s  
Tx/pbP 

Y8S 
No 

1152 

286.1 00 
31 3.21 0 
261 .B30 

0.400 

2.363 
. 2.043 
30. OOO 
24.250 
0.009 

8O.OOO 
0.003 
0.000 
2. m 



TAlAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37891 
DEPM 1.10- 1.35 FT 
SAMPLE NO. BH00711 EBUl 
SOIL DESCR. SS LINER 
TESTTYPE TxlwP 
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 
90.0 88.0 

100.0 

lnltial Height (in) 
Height Change (in) 
HLAfterCom. (in) 
Initial Area (rq in) 
Area After Cons. (rq in) 

1152 

SATURATION DATA 

SAMPLED 10-21 -91 ACBKM 
TEST STARTED 
TEST FINISHED 12-05-91 
S W P  NO. 105 
SATURATEDTEST Ym 
AT RELO MOIST. No 

1 1-1 6-91 DCW 

Close Open Close 

0.0 19.9 
16.3 18.2 38.2 
18.0 1 9.7 48.4 
19.7 21.3 58.2 
21.5 23.2 68.4 
23.3 25.1 78.3 
25.3 25.4 08.4 

CONSOLIDATION DATA 

Elapsed 
lime 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
9 

16 
30 
60 

120 
240 
360 

SORT 
lime 
(Min) 

0.00 
0.50 
0.7l 
1 .00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

45.2 7.0 0.70 
55.8 7.4 0.74 
66.6 0.4 0.84 
Tl.1 8.7 0.87 
07.3 9.0 0.90 
97.8 9.4 0.94 

25.40 0.00 
26.73 -1.33 
26.83 -1.43 
26.98 -1.58 
27.15 -1.75 
27.35 -1.95 
27.55 -2.15 
27.65 -2.25 
27.70 -2.30 
27.00 -2.40 
27.90 -2.50 
27.93 -2.53 
27.98 -2.50 

2.043 Init. Vol. (CC) 146.85 

2.034 CelIExp. (cc) 24.25 

4.232 cons.vol. (cc) 141.10 

0.009 Vol. Change (CC) 30.00 

4.385 Net Change (CC) 5.75 

ADVANCED TERRA TESTING, INC. 





CLIENT EBASCO 

TRlAXAL COMPRESSION TEST DATA 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
TESTTYPE 
CONF. PRES. PSF 

Ink. Ht (in) 
Consol. Ht. (in) 
BadcPres. PSI 

Axial Mil Delta 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4253 
165.0 5614 
187.0 6362 
193.0 6566 
190.0 6464 
185.0 6294 
180.0 6124 
176.0 5908 
172.0 5852 
167.0 5602 
151.0 5138 
140.0 4763 
139.0 4729 
150.0 5103 
157.5 5359 
164.5 5597 
175.0 5954 
149.0 5069 
140.0 4763 
140.0 4763 

m. 
In. 

37891 
1.10 - 1.35 FT 
BH00711 EBUl 
SS LINER 
m P  
1152 

2.043 
2.034 
89.0 

Axial Area 
96 Final 

Smn Sq In. 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.232 
0.49 4.253 
0.M 4.274 
1.47 4.296 
1.97 4.317 
2.46 4.339 
2.95 4.361 
3.44 4.363 
3.93 4.406 
4.42 4.428 
4.92 4.451 
7.37 4.569 
9.83 4.694 
12.29 4.026 
14.75 4.965 
17.21 5.112 
19.67 5.268 
22.12 5.435 
24.58 5.612 
27.04 5.801 
29.50 6.003 

JOB NO. 2031 45 

SAMPLED 10.21-91 A a K M  
TEST STARTED 
TEST FINISHED 12-05-91 
S€lUP NO. 10s 
SATURATEDTEST YeS 
AT FIELD MOIST. No 

1 1-1 6-91 DCW 

Init. Area (win) 4.385 
Con0;ol. Ama (sq in) 4.232 
Strain Rate (in/min) 0.003 

Dev. Pore Delta Sigma Sigma Eff. . 
Stress Pres. Pres. 3 1 stress 
PSF PSI PSF PSF PSF Ratio 

0 89.00 0.0 
4385 49.50 -5688.0 
5760 50.00 -5616.0 
6495 51.00 -5472.0 
6670 54.50 4968.0 
6534 56.80 4636.8 
6330 57.00 4608.0 
6127 57.40 4550.4 
5961 57.60 4521.6 
5795 57.70 4507.2 
5598 57.80 44928 
4931 57.80 4492.8 
4450 57.80 4492.8 
4298 57.80 4492.8 
4508 57.80 4492.8 
4597 58.00 4464.0 
4659 58.40 4406.4 
4804 58.70 4363.2 
3962 59.20 4291.2 
3601 59.50 4248.0 
3480 59.70 4219.2 

1152 0 
6040 11225 
6768 12528 
6624 13ll9 
6120 12790 
5789 12322 
5760 12090 
5702 11830 
5674 11634 
5659 11455 
5645 11243 
5645 10576 
5645 10095 
5645 9943 
5645 10153 
5616 10213 
5558 10217 
5515 10320 
5443 9405 
5400 mol 
5371 8651 

0.00 
1 .w 
1.85 
1 .Be 
2.09 
2.13 
2.10 
2.07 
2.05 
2.02 
1.99 
1 .87 
1.79 
1.76 
1.80 
1 .e 
1.64 
1.87 

ADVANCED TERRA TESTING, INC. 
\ I  



CORE PHOTOGRAPH 

I 

3’7891 
MW0071 lEBUI 

1.10- 1.35 foot depth interval 

Confining Pressure ( (T3 ) = 1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

INDEX OF GEO'FECHNICAL DATA 

Borehole Number 

Sample Number 

Sample Depth: 

37891 

BH00716EBUl 

7.20-750 feet (Bedrock) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

& Atterberg Limits Test Data 

- Specific Gravity Test Data 

- MoisturdDensity and Back-pressure Permeability (%axial Compression Test) Data 

- Con Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

WENT EBASCO JOB NO. 2031 45 

SAMPLED 10-1 7-91 BORING NO, 37891 
DEPTH 7.20 * 7.50 FT DATE TESTED 11-11-91 M U  
SAMPLE NO. SH00716EBUl WASH SINE Yes 
SOIL DESCR. EGBUROCKY FIATS DRY SIEVE No 

MOISTURE DATA WASH SJEVE ANALYSJS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil B Pan (9) 27.1 7 
Wt. Dry Soil I Pan (g) 26.68 
W. Lost Moisture (g) 0.49 
W. of Pan Only (9) 3 . n  
Wt. of Dry Soil (g) 22.91 
Moisture Content 36 2.1 

wt Total Sample 

Weight of + #lo 

Weight of + #lo 

Weight of - W10 

Weight of - I 1  0 

Wt. Total Sample 

wet (€0 60.01 

Before Washing (9) 0.00 

AflerWashing (g) 0.00 

wet (SI 60.01 

Dry (SI 58.75 

Dry (9) 58.75 

Wt. Hydrorn. Sample Wet (0) 60.01 calc. Wt. 7" (8) 58.75 
Wt. Hydrom. Sample Dry (9) 58.75 Calc. Mass + #lo 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. w 
Number Weight Wt.+Pan Wt. Wt. x Finer 
(Size) (e) (9) Retain. Retain. Retain. WWt. 

1142- 0.00 0.00 0.00 0.00 0.0 100.0 
3l4' 0.00 0.00 0.00 0.00 0.0 100.0 
3/8' 0.00 0.00 0.00 0.00 0.0 100.0 
114 0.00 0.00 0.00 0.00 0.0 100.0 
#lo 0.00 0.00 0.00 0.00 0.0 100.0 

#20 1.30 3.69 2.39 2.39 4.1 95.9 
ry40 1.32 3.01 1.69 4.08 6.9 93.1 
#60 1.32 3.10 1.78 5.86 10.0 90.0 

I 1  00 1.32 4.60 3.28 9.14 15.6 84.4 
e00 1.32 6.82 5.50 14.64 24.9 75.1 

ADVANCED TERRA TESllNG, INC. 

L ,  



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil 6. Pan (e) 
wt. Dry Soil 6. Pan (g) 
Wt.ofPan0nly (a) 

Sieve: 
Wt. Total Sample 

Weight of + I1 0 
Before Washing (e) 
Weight of + #lo 
After Washing (g) 
Weight of - #lo 

Wet (9) 

wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Or. of Soil 
Value of “a’ 
Defloaulant 
Defloc. Con’n 
Meniscus Corr’n 

Temp., Deg. C 
Temp. Wf. K 
wt. Wet Hydrom. Samp 
WofTatalSampie 

EBASCO 
2031 0 5  

37891 
7.20 - 7.50 FT 
BH00716EBUl 
EG&WROCKY FLATS 
10-1 7-91 
11-11-91 TNU 
YeS 
No 

Y e  
No 

27.1 70 
26.680 

3.770 

60.01 

0.00 

0.00 

60.01 

ASTM 152 H 
2.650 
1 .000 

4.000 
-1 .ooo 

Sodium Hexametaphosphate 

23.000 
0.41317 
60.007 
100.0 





HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CUENT EBASCO JOB NO. 203105 

10-1 781 BORING NO. 37891 SAMPLED 
DEPTH 7.20 - 7.50 FT DATE TESTED 11-11-91 TNU 
SAMPLE NO. BHW716EBUl WASH SIEVE YOS 
SOIL DESCR. EGaGDOCKY FLATS DRY SIEVE No 

Hydrometer W ASTM152H Temp., Deg. C 23.0 
s p .  a. of Soil 2.65 Temp. Qef. K 0.01 31 7 
Value of 'a' 1 .00 Wt. Dry Sample W 58.750 
Denomhnt Sodium Hexametaphosphate % of Total Sample 100.0 
Detloc. Con'n 4.0 
Meniscus Con'n -1 .o 

T 
Elapsed ometer Reading % Effecftve 

7ime Original Coneded Total Depth 
(min) 'R' 1OoRaMl Sample L 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
47.50 
44.00 
43.00 
40.00 
37.00 
35.00 
33.50 
31 2 5  
30.00 
27-00 

- 
42.50 
39.00 
38.00 
35.00 
32.00 
30.00 
28.50 
26.25 
25.00 
22.00 

Grain D i e t e r  = Ic(SORT(vr)) 

- - 
72.3 72.3 
66.4 66.4 
64.7 64.7 
59.6 59.6 
54.5 54.5 
51.1 51.1 
48.5 48.5 
44.7 44.7 
42.6 42.6 
37.4 37.4 

- 
8.50 
9.07 
9.24 
9.73 

10.22 
10.55 
10.80 
11.17 
1 1.37 
1 1  .S6 

Grain 
Diameter 

(mm) 

- 
0.0543 
0.0397 
0.0283 
0.01 84 
0.a 09 
0.0078 
0.0056 
0.0040 
0.0028 
0.001 2 

ADVANCED TERRA TESTING, INC. 

1 ,  
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AppendixA2 
Geotechnicd Data 

Bortbole N u m k  

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37891 

BH00715EBUl 

750-7.75 feet (Bedrock) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Aturberg Limits Test Data 

- Specific Gravity Test Data 

& MoistUrJDensity and Back-pressure Permeability (Tnaxial Compression Test) Data 

Care Sample Photograph 



PERMEABlLiN TEST - BACK PRESSURE CONSTANT H E4D 

CLIENT EBASCO JOBNO. 203145 

BORING NO. 37891 
DEPTH 7.50 - 7.75 Fr 
SAMPLE NO. BH00715EBUl 
SOIL DESCR. SS LINER 
TESTTYPE m P  
CONF. PRES. PSF 1152 

SAMPLED 10-21-91 KMBAC 
TESTSTARTED 11-72-91 DCW 
TEST FINISHED 11 -25-91 
S E N P  NO. 6P 
SATURATEDTEST Yes 
A7 R E D  MOIST. No 

MOISNRVDENSllY BEFORE A m F l  
DATA E S T  TEST 

Wt. Soil + Moisture (9) 
Wt. Wet Soil & Pan (e) 
W Dry Soil 8 Pan @) 
Wt. Lost Moisture (9) 
Wt.ofPanOnly (9) 
Wt. of Dry Soil (g) 
Moisture Content % 
Wet Densrty PCF 
Dry Density PCF 

287.1 
296.6 
245.7 

50.9 
9.4 

236.3 
21.5 

121 .o 
90.5 

296.5 
305.9 
245.7 
60.3 
9.4 

236.3 
25.5 

130.0 
103.6 

Init. Diameter (in) 2.382 (an) 6.050 
Init. Area (sq in) 4.456 (sqcm) 28.752 
Init. Height (in) 2.029 (cm) 5.154 
Vol. Bef. Consol. (cu ft) 0.00523 
Vol. After Consol. (cu ft) 0.00503 
Effeaive Porosity % 42.30 
Constant Head (PSI) 2.00 (a) 140.79 

Time 

Min 

929.0 
1301 .o 
1441.0 
1458.0 
1421 .O 
1450.0 
1569.0 
1420.0 

Tme Init. 

SeC cc 
Burette 

55740 49.9 
78060 47.0 
86460 44.1 
87480 41.4 
85260 38.9 
87000 36.7 
941 40 34.6 
85200 32.5 

Final 
Burette 

cc 

47.0 
44.1 
41.4 
38.9 
36.7 
34.6 
32.5 
30.6 

Head 
Con. 
cc 

16.7 
19.9 
22.9 
25.7 
28.2 
30.5 
32.8 
34.9 

Permeability 
k 

an/seC 

7.6E46 
5.6E46 
4.8E46 
4.sE40 
4.2E06 
4.OE08 
3.8E08 
3.8EQ8 

ADVANCED TERRA TESTING, INC. 
t t  



CUENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST RNISHED 
SETLJP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT REID MOIST. 
Wt Soil & Moist bt 
Wt Soil &Moist at 
M. Dry Soil & Pan 
Wt.ofPanOnly (e) 

C o n s O l  Info: 
Init. Diameter in. 
lnttial Height in. 
Vol. change (sat. con.) CC 

Height Change in. 
cen EQ. 

Test info: 
Pore pres @begin. psi 
Strain Rate 
Piston Con. &in 
Constant Head (PSI) 

EBASCO 
2031 -05 

37891 
7.50 - 7.75 Fr 
BH00715EBUl 
SS LINER 
10-21 41 KMBAC 
1 1  -1 2-91 DCW 
1 1-25-91 
6P 
-P 

Y8S 
No 

1152 

287.130 
296.51 0 
245.680 

9.430 

2.382 
2.029 

I t O X )  
10.300 
0.024 

69.000 
0.003 
0.000 
2.000 



TRlAXAL COMPRESSION TEST DATA 

CUEKT EBASCO JOB NO. 2031 4 5  

SAMPLED 10-21-91 KMUC 
TEST STARTED 
TEST flNlSHED 11 -25-91 
SETUP NO. 6P 
SAWRATEDTEST yes 
AT FIELD MOIST. No 

1 1  -1 2-91 D W  
BORING NO. 37891 
DEPTH 7.50 - 7.75 FT 
SAMPLE NO. BH0071 SEBUl 
SOIL DESCR. SS LINER 
TESTTYPE Tx/pbP 
CONF. PRES. PSF 1152 

SAWRATON DATA 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

Burette 
Reading 
(CC) Change B 

close Open 
0.0 11.0 
8.5 9.7 
9.8 10.8 

11.1 11.9 
122 12.2 

Close Open 
40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 

37.7 45.7 8.0 0.80 
47.9 56.6 8.7 0.87 
57.8 66.9 9.1 0.91 
67.9 77.5 9.6 0.96 

CONSOLIDATION DATA 

Elapsed 
Time 
(Min) 

SORT 
Time 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.32 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2.029 
0.024 
2.005 
4.456 
4.335 

12.40 0.00 
13.20 9.80 
13.28 9.88 
13.38 4.97 
13.53 -1.13 
13.70 -1.30 
14.05 -1.65 
1420 -1.80 
14.40 -2.00 
14.60 -2.20 
14.70 -2.30 
14.75 -2.35 
14.80 -2.40 

0.00 
0.25 
0.s 

1 
2 
4 

11 
16 
30 
60 

1 20 
240 
360 

lnltial Height (in) 
Height Change (in) 
Ht.AnerCons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

Init. Vol. (CC) 148.20 
Vol. Change (CC) 16.05 
CeIlExp. (cc) 10.30 

Com.Vd. (CC) 142.45 
NetChange (CC) 5.75 

ADVANCED TERRA TESTING. INC. 
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TRlAXAL COMPRESSION TEST DATA 

CUENT EBASCO JOB NO. 2031 0 5  

SAMPLED 10-21 -91 K M U C  BORING NO. 37091 
DEPTH 7.50 - 7.75 Fr TEST STARTED 1 1  -12-91 DCW 
SAMPLE NO. BH00715EBUl TEST flNlSHED 1 1-25-91 

SOIL DESCR. SS LINER S E N P  NO. 6P 

CONF. PRES. PSF 1152 AT FIELD MOIST. No 
SATURATEDTEST YES TESTNPE Tx/pbP 

Init. Ht (in) 2.029 

BackPres. PSI 69.0 
Cansol. I+. (in) 2.005 

Ink. Area (sq in) 
Consol. Area (sq in) 
Strain Rate (inhin) 

Axial Axial Deb Axial Area Dev. Pore Delta Sigma 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4153 
165.0 5401 
107.0 6212 
103.0 6412 
190.0 6312 
165.0 6146 
160.0 5900 
176.0 5647 
172.0 5714 
167.0 5540 
151.0 5016 
140.0 4651 
139.0 4610 
150.0 4903 
157.5 5232 
164.5 5465 
175.0 5014 
149.0 4950 
140.0 4651 
140.0 4651 

Ht. 96 Final Stress Pres. Pres. 
In. Strain SqIn. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.00 
0.09 
0.1 0 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 
0.50 
1 .00 
1 .so 
2.00 
2.49 
2.99 
3.49 
3.99 
4.49 
4.99 
7.40 
9. Q0 

12.47 
14.96 
17.46 
19.95 
22.44 
24.94 
27.43 
29.93 

4.335 
4.356 
4.370 
4.401 
4.423 
4.446 
4.460 
4.491 
4.51 5 
4.530 
4.562 
4.605 
4.015 
4.952 
5.097 
5.251 
5.41 5 
5.589 
5.775 
5.973 
6.106 

0 69.00 0.0 
4240 40.50 -2000.0 
5579 50.00 -2736.0 
6291 51.00 -2592.0 
6460 54.50 -2080.0 
6327 56.00 -1756.0 
6129 57.00 -1720.0 
5933 57.40 -1670.4 
5771 57.60 -1641.6 
5611 57.70 -1627.2 
5419 57.00 -1612.0 
4771 57.00 -1612.0 
4304 57.00 -1612.8 
4155 57.00 -1612.0 
4356 57.00 -1612.0 
4440 50.00 -1564.0 
4497 50.40 -1526.4 
4635 50.70 -1403.2 
3020 5920 -1411.2 
3470 59.50 -1360.0 
3351 59.70 -1339.2 

3 
PSF 

1152 
3960 
3888 
3744 
3240 
2909 
2880 
2822 
2794 
2779 
2765 
2765 
2765 
2765 
2765 
2736 
2670 
2635 
2563 
2520 
2491 

4.456 
4.335 
0.003 

Sigma Eff. 

PSF Rat10 
1 stress 

0 0.00 
0200 2.07 
9467 2.43 

10035 2.60 
9700 2.99 
9236 3.10 
9009 3.13 
8755 3.10 
8565 3.07 
0390 3.02 
0104 2.96 
7536 2.73 
7069 2.56 
6920 2.50 
7121 2.58 
7176 2.62 
7176 2.60 
7271 2.76 
6303 
5990 
5842 

ADVANCED TERRA TESTING. INC. 
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CORE PHOTOGRAPH 

37891 
MWOO? 1 5EBUI 

7.50-7.75 foot depth interval 

Confining Pressure ( 6 3  )=1152 pounds per square foot 



Appendix A2 
GeotecMcal Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Number. 38991 

Sample Number: BHOO845EBUl 

Sample Depth: 20.90-21.15 feet (Bedrock) 

Data Available: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

& Attcrberg Limits Test Data 

- Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Tnaxial Compression Test) Data 

- Con Sample Photograph 



MECHANICAL ANALYSIS - SIEWE TEST DATA 

CUENT EBASCO JOB NO. 2031 0 5  

BORING NO. 38991 SAMPLED 11-12-91 BP.KH 
DEPTH 20.90-21.1SFT DATE TESTED 1-16-92 mu 
SAMPLE NO. BH00845EBUl WASH SIEVE YeS 
SOIL DESCR. EGCLWROCKY FIATS DRY SIEVE No 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil b Pan (g) 
Wt. Dry Soil 6 Pan (g) 
Wt. Lost Moisture (8) 

Wt. of DrySoil (g) 
Moisture Content % 

Wt.ofPan0nly (e) 

Wt. Hydrorn. Sample Wet (g) 
Wt. Hydrorn. Sample Dry (9) 

47.96 
47.37 

0.59 
3.73 

43.64 
1.4 

60.00 
59.20 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (SI 60.00 

Before Washing (g) 0.00 

After Washing (g) 0.00 

wet @I 60.00 

Weight of + Cy10 - 

Weight of + #lo 

Weight of - It1 0 

Weight of - It1 0 

Wt. Total Sample 
Dry (SI 5920 

Dry (e) 59.20 

Calc. wt. 'w' (g) 59.20 
Cak. Mass + #lo 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. % 

(Size) (SI @) Retain. Retain. Retain. ByW. 
Number Weight Wt.+Pan Wt. wt. SC Finer 

11R' 0.00 0.00 0.00 0.00 0.0 100.0 
314' 0.00 0.00 0.00 0.00 0.0 100.0 
3w 0.00 0.00 0.00 0.00 0.0 100.0 
n4 0.00 0.00 0.00 0.00 0.0 100.0 
110 0.00 0.00 0.00 0.w 0.0 100.0 

120 1.32 1.3s 0.04 0.04 0.1 99.9 
w40 1.30 1.37 0.07 . 0.11 0.2 99.8 
160 1.32 1.36 0.06 0.17 0.3 99.7 
#loo 1.31 1 s  0.08 0.25 0.4 99.6 
1200 1.32 1.53 0.21 0.46 0.8 99.2 

ADVANCED TERRA TESIING, INC. 



CUENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
wt. Wet Soil & Pan (s) 
wt. Dry soil a Pan (9) 
Wt.ofPMofdy (s) 

Sieve: 
Wt. Total Sample 

Weight of + I 1  0 
Before W-hing (g) 
Weight of + # lo  
AfierWashing (g) 
Weight of - I 1  0 

wet (9) 

wet (9) 

Hydrometer: 
Hydrometer I 
sp. Gr. of Soil 

. Valueof'a' 
Denoccuhnt 
Denoc. Corr'n 
Meniscus Cofr'n 

Temp., Deg. C 
Temp. owf. K 
wt. Wet Hydrom. SMIp 
K of Total Sample 

EBASW 
2031 -05 

38991 
20.90 - 21.1 5 Ff 
BH00845EBUl 
EGaWROCW FIATS 
11-12-91 BP,KH 
1-16-92 mu 
YeS 
No 

YeS 
No 

4 7 . m  
47.370 
3.730 

60.00 

0.00 

0.00 

60.00 

ASTMl52H 
2.760 
0.978 

4.500 
-1 .Ooo 

Sodium Hexametaphosphate 

22.Ooo 
0.01 290 
60.Ooo 
100.0 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CUEM EBASCO JOBNO. 203105 

BORING NO. 38991 SAMPLED 11-'12-91 BP,KH 
DEP" 20.90 - 21.1 5 Fr DATE TESTED 1-16-92 mu 
SAMPLE NO. BHOOB(15EBU1 WASH SIEVE YeS 
SOIL DESCR. EG6WROCKY FLATS DRY SIEVE No 

Hydrometer # 
sp. or. of sol1 
Value of 'a' 
Defioawlant 
DeW. Corr'n 
Meniscus Con 

ASTMl52H Temp., Deg. C 22.Ooo 
2.760 Temp. Cod. K 0.01 290 

Sodium HexametPphosphate X of Total Sample 100.0 
0.978 Wt. Dry Sample 711p 59.200 

4.500 
.'n -1 .000 

1 
Elapsed ometer Reading 'x E f f W e  Grain 

mme Original Conected Total Depth Diameter 
(min) 'R' 1OoRW Sample L (mm) 

0.0 
0.5 
1 .o 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

- 
64.00 
62.00 
60.50 
60.00 
57.00 
54.50 
51 .OO 
47.50 
43.50 
35.50 

- 
58.50 
56.50 
55.00 
54.50 
51 S O  
49.00 
45.50 
42.00 
38.00 
30.00 

- - - 
96.6 96.6 5.79 
93.3 93.3 6.12 
90.9 90.9 6.37 
90.0 90.0 6.45 
85.1 85.1 6.94 
80.9 80.9 7.35 
75.2 75.2 7.93 
69.4 69.4 8.50 
62.8 62.8 9.16 
49.6 49.6 10.47 

- 
0.0439 
0.031 9 
0.0230 
0.01 47 
0.0088 
0 . m  
0.0047 
0.0034 
0.0025 
0.001 1 

Wrn Diameter = K.(SRRT(VF)) 

ADVANCED TERRA TESTING, INC. 



-.....__.. . 8.W. w-".... .......... UT DI R I N G S  + BET S O I L  

WT O f  R I N G S  

UT O f  W L T  S O I L  

F t f L D  DLNSITY 

).. - ".........._....I - 
IT 3f 01Sn * r f T  SOIL 

wf of D I S H  + DfiT S O I L  

11 OF M D l S T U R E  

UT OF O I S M  

..-.-,"I. ................e. 

.. "--......".".. ........ " .... 

....... "".U".-.-..."U...........Ut 

..-...-...----.N" 

WT DT oat  5311 

f I C  LO U O  I STUUE COWTCWT 

............ . . . . W " . . . . . . < " . ~ . . I . . .  - - 
w-..... ".".*I .... ".."."-""- - - 

2 9 1 5 DtT~RUlNATlOY 1 

01 SM \ Y C  69C & I  
4.10 3.7rl O, \Z  ..-.__.- 2. ~......... "....._......, ........................... ,....."-.-m..w..... ..---"...m".( .....*.m..."-n 

5.12 - - 6 Sf ............................ - 
W Of MOlSTURf 4 9% I. 30 \. 3f 

5 1.05 r.oS- - - 
WT O f  D R T  SOIL 5 CI 07 5. $9 5 75 

ut Or D l S S  + UCT Sot1  - 6 .  b'l 
7 

BT Of D l S M  t D R T  SOIL 

U.","_"-_"..."" .................-. " ... "_................. .................................... "........m.....(,".".....U"...W.".. 

.% 

1. O b  W 1  D f  DlSW 
"P...... - 

UOISTURL t 3 W T t N l  O/# &I. 1 2 3  3 33 

6 

.-~-"**.***.....* - 

.. "....."........".... - 

D E 1  LRU I N A f  I ON 1 2 ? Y 5 I 
D I  5 M  Y9C 3GC 5 1 C  a 60 C 
N U u B t R  OF BLOWS YO 25 19 IL( 4 
Wl Of DISM + WET SDIL t3.93 ILI IY \ 5 . O b  f t. 37 Ib.53 " .__..._ "2 .,..... "....."......."..,,...~...........~,.............................................."....."...I. ....." ............ "-.a, 

9.91 
b.CZ 

Lc!L BT or D I W  + on? soti 9 
WT OF NOlSTURf 9 5.15 ' i s  b? 6.a3 ""._" U(U...LI"..........." ......... 9...$.3 ........, .... " .............................................................. "....".l.-."................( 

WT or D l SM  5 \.Ob i .ob ( . 0 3  

UT Of DRT SOIL 9 Y OY 7 # 9 3  1.37 9 .OLl ?* Yc( 
uoisiuat C O N T ~ N T  "/J I ~ O , I  6 4 . q  L7.3 I 6q.Y 7L! 4 

-. - W.10 - 4 A3 
_u_ ........... n.............. ........ - q.10 

- 1 f 6  - 1 Cb - .-..-.--....---.. - 

6 

............. "..........I - 
-.....-."**"..."- - 





AppendixA2 - 
Geotechnical Dasa 

Borehole Number 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

38991 

BHOOWEBUl 

21.15-21.40 feet (Bedrock) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Attcrberg Limits Test Data 

- Specific Gravity Test Data 

MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

Con Sample Photograph 



PERMWLIN TEST - BACK PRESSURE CONSTANT HEAD 

WENT EBASCO 

BORING NO. 38991 
DEPTH 
SAMPLE NO. BH00844EBUl 
SOIL DESCR. SS LINER 
TESTTYPE M P  
CONF. PRES. PSF 1\52 

21.1 5 - 21.40 Ff 

MOISTURVDENSIW 
DATA 

Wt. Soil + Moisture (g) 
Wt. Wet Soil Lb Pan (g) 

Wt. Lost Moisture (g) 

Wt.ofDrySoll (g) 
Moisture Content W 
Wet Density PCF 
Dry Density PCF 

Wt.Drysoil&Pan (9) 

W.ofPan0nly (a) 

Inn. Diameter (in) 
Inn.-Area (sq in) 
Init. Height (in) 
VOl. Bef. consol. (w ft) 
Vol. After Consol. (w ft) 
Effective Porosity 96 
Constant Head (PSI) 

lime 

Min 

1236.0 
1426.0 
1493.0 
1376.0 
1553.0 
1384.0 
1464.0 
2837.0 
1482.0 
1454.0 
1521 .o 

lime inn. 
Burette 

sec cc 

741 60 50.1 
85560 48.8 
89580 49.3 
82560 49.0 
931 BO 48.8 
83040 48.5 
87840 48.3 

1 70220 48.1 
68920 47.7 
87240 47.5 

BEFORE 
TEST 

404.1 
4128 
341.4 
71.4 
8.7 

3328 
21.4 

129.2 
106.4 

2.396 
4.509 
2.643 

0.00690 
0.00673 

44.93 
2.00 

Final 
Burette 
cc 

49.8 
49.3 
49.0 
48.8 
48.5 
48.3 
48.1 
47.7 
47.5 
47.3 

91260 47.3 47.1 

AFTER 
TEST 

41 8.4 
427.1 
341.4 

8.7 
332.8 
25.7 

137.1 
109.0 

85.7 

(an) 
(sq m) 

(a) 

Head 
Con. 
cc 

15.2 
15.6 
16.0 
16.3 
16.5 
16.8 
17.0 
17.3 
17.7 
17.9 
18.1 

JOBNO. 203105 

SAMPLED 11 -1 2-91 KH 
TEST STARTED 12-1 5-91 DCW 
TEST RNISHED 01 46-91 
SETUP NO. 1 2 s  
SATURATEDTEST Yes 
AT REID MOIST. No 

6.086 
29.091 
6.71 3 

140.79 

PermMbility 

CmlreC 
k 

8.9E-09 
1.lEOB 
5.3E-09 
4.6E-09 
6.1E09 
4.6E49 
4.3E-09 
4.5E-09 
4.3E-09 
4.4E-09 
4.2E09 

ADVANCED TERRA TESTING, INC. 
\ I  



W E N T  
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST RNlSHED 
SENP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT REID MOIST. 
Wt Soil & Moist b! 
Wt Soil & Moist at 
Wt. Dry Soil Ih Pan 
Wt.ofPPnOnly (g) 

Consd Into: 
In&. Diameter in. 
Initial HeigM in. 
Vol. change (sat. con.) CC 
an EXP. 
Height Change in. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. &in 
Constant Head (PSI) 

EBASCO 
2031 45  

38991 

BH00844EBU1 
SS LINER 

21.15-21.40m 

11-12-91 KH 
12-15-91 DCW 
01 46-91 
12s 
Tx/wP 

YeC 
No 

3 j52 

404.120 
41 8.420 
341.440 

8.670 

2.396 
2.643 

25.200 
20.500 
0.001 

6 9 . m  
0.003 
O.OO0 
2.000 



TRlAxAL COMPRESSION TEST DATA 

CLIENT EBASCO 

BORING NO. 38991 
DEPTH 21.15-21.4OFT 
SAMPLE NO. BHOOB44EBUl 
SOIL DESCR. SS LINER 
TESTTYPE M P  
CONF. PRES. PSF 1152 

SATURATION DATA 

cell Back Burette POn 
Pres. Pres. Reading Presswe 
(PSI) (PSI) (CC) (PSI) 

JOB NO. 2031 0 5  

SAMPLED 1 1-12-91 KH 
TEST STARTED 12-1 5-91 D W  
TEST FINISHED 01 66-91 
SETUP NO. 12s 
SATURATEDTEST yes 
AT FIELD MOIST. No 

Change B 

Close Open Close Open 

40.0 38.0 0.0 13.4 
50.0 48.0 11.2 36.5 44.8 6.3 0.63 
60.0 58.0 10.9 126 48.5 57.0 8.5 0.05 
70.0 68.0 13.0 14.8 58.3 67.3 9.0 0.90 
80.0 15.0 15.2 68.7 78.3 9.6 0.96 

CONSOLIDATION DATA 

Elapsed 
Time 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
0 

16 
30 
60 

120 
240 
360 

lnftial Height (in) 
Height Change On) 
Ht.AfterCons. (in) 
Initial Area (sq in) 
&ea After Cons. (sq in) 

SORT 
Time 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2.643 
0.001 
2.642 
4.509 
4.402 

Burette 
Reading 
(CC) 

16.00 
17.05 
17.08 
17.10 
17.13 
17.18 
1720 
17.28 
17.38 
17.53 
17.73 
18.08 
18.30 

Volume 
Den. 
(=I 

0.00 
-1.05 
-1.07 
-1.1 0 
-1 .13 
-1.1 8 
-1 2 0  
-1 2 7  
4.38 
-1.52 
-1.73 
-2.07 
-2.30 

Inn. Vol. (CC) 195.32 

cell-. (cc) 20.50 
Net Change (CC) 4.70 
Cons.Vd. (CC) 190.62 

Vol. Change (CC) 25.20 

ADVANCED TERRA TESTING, INC. 





7 R W  COMPRESSION TEST DATA 

CLIENT EWCO JOB NO. 2031 4 5  

BORING NO. 38991 SAMPLE0 1 t -1 2-91 KH 
DEPTH 21.15 - 21.40 FT TEST STARTED 12-1 5-91 DCW 
SAMPLE NO. B H W E B U l  TEST FINlSHED 01 46-91 
SOIL DESCR. SS LINER SETUP NO. 12s 
TESTNPE TxlpbP SATURATEDtEST YeS 
CONF. PRES. PSF 1152 AT FIELD MOIST. No 

Ink. Ht (in) 2.643 

EadcPres. PSI 69.0 
Consol. Ht. (in) 2.642 

Ink. Area (sq in) 4.509 
Consol. Area (sq in) 4.402 
Strain Rate (in/min) 0.003 

Axial Mil Deb Axial Area Ow. Pore Delta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4089 
165.0 5398 
187.0 6117 
193.0 6314 
190.0 6215 
185.0 6052 
180.0 5888 
176.0 5757 
172.0 5627 
167.0 5463 
151.0 4940 
140.0 4500 
139.0 4547 
150.0 4907 
157.5 5152 
164.5 5381 
175.0 5725 
149.0 4074 
140.0 4560 
140.0 4580 

HZ. 
In. 

0.00 
0.M 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.1 5 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0. x) 

0.55 
0.6Q 

Y Final Stress Pres. Pres. 
Strain SqIn. PSF PSI PSF 

0.00 
0.38 
0.76 
1.14 
1.51 
1 .89 
2.27 
2.65 
3. 03 
3.41 
3.79 
5.68 
7.57 
9.46 

11.36 
13.25 
15.14 
1 7.03 
18.93 
20.82 
22.71 

4.402 
4.419 
4.436 
4.453 
4.470 
4.487 
4.504 
4.522 
4.539 
4.557 
4.575 
4.667 
4.763 
4.862 
4.966 
5.074 
5.1 87 
5.306 
5.430 
5.559 
5.695 

0 
4172 
5487 
61 95 
6369 
6246 
6058 
5871 
571 9 
5567 
5384 
4772 
4336 
421 7 
4455 
4578 
4677 
4865 
4W8 
371 4 
3626 

69.00 0.0 
49.50 -2808.0 
50.00 -2736.0 
51.00 -2592.0 
54.50 -2088.0 
56.80 -1756.0 
57.00 -1728.0 
57.40 -1 670.4 
57.60 -1641.6 
57.70 -1627.2 
57.80 -1612.8 
57.80 -16128 
51.80 -16128 
57.80 -1612.8 
57.80 -1612.8 
58.00 -1584.0 
58.40 -1526.4 
58.70 -1 483.2 
5920 -1411.2 
59.50 -1368.0 
59.70 -1339.2 

3 
PSF 

1152 
3960 
3888 
3744 
3240 
2909 
2880 
2822 
2794 
2779 
2765 
2765 
2765 
2765 
2765 
2736 
2678 
2635 
2563 
2520 
2491 

1 stress 
PSF Ratio 

0 0.00 
8132 2.05 
9375 2.41 
9939 2.65 
9609 2.97 
9155 3.15 
8938 3.10 
8684 3.08 
8512 3.05 
8346 3.00 
8149 2.95 
7537 2.73 
7101 2.51 
6981 2.53 
7220 2.61 
7314 2.67 
7356 2.75 
7500 2.85 
6611 
6234 
6117 

ADVANCED TERRA TESTING. INC. 

1 ,  



CORE PHOTOGRAPH 

38991 
BHOO844EBUI 

21.15-21.40 foot depth interval 

Confining Pressure ( 5 3  )=1152 pounds per square foot 

I 



Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

39091 

BH00753EBU1 

050-0.90 feet (Alluvium) 

Data Available: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

& Attcrbcrg Limits Test Data 

- d Specific Gravity Test Data 

- Moisturflensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - S I N E  TEST DATA 

CLIENT E W W  JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

39091 SAMPLED 11-13-91 KM,MC 
0.50 - 0.90 FT DATE TESTED 1-16-92 M U  
BH00753EBUl WASH SIEVE YOS 
EGBGIROCKY FLATS DRY SIEVE No 

YW 

No 

WASH SINE ANALYSIS 

Wt. Total Sample 

Weight of + #lo 
Before Washing (g) 242.87 
Weight of + #lo 

Wet (SI 478.85 

Wt. Wet Soil & Pan (e) 42.31 AfterWashing (g) 220.76 . 

Wt. Dry Soil h Pan (9) Weight of - #lo 

Wt.ofPm0nly @) 3.70 Weight of - #lo 
Wt. of Dry Soil (g) 38.47 Dry (9) 249.18 
Moisture Content 96 0.4 Wt. Total Sample 

42.1 7 
Wt. Lost Moisture (g) 0.14 Wet (9) 235.98 

Dry (SI 477.94 

Wt. Hydrom. Sample Wet (9) 60.00 W C .  Wt. 7" (g) 114.67 
Wt. Hydrom. Sample Dry (g) 59.78 Cak. Mass + (110 54.88 

Sieve Pan Indiv. Indiv. Cum. Cum. K 
Number Weight Wt.+Pan Wt. Wt. K Finer 
(Size) 

1 1 R '  0.00 
314' 0.00 
318' 0.00 
#4 0.00 
#lo 0.00 

120 1.29 
WO 1.29 
160 1.31 
#loo 1.30 
#200 1.30 

(g) Retain. Retain. Retain. ByWt. 

0.00 0.00 0.00 0.0 100.0 
35.50 35.50 35.50 7.4 92.6 
64.67 64.67 100.17 21 .o 79.0 
70.48 70.48 170.65 35.7 64.3 
58.11 58.11 228.76 47.9 52.1 

13.78 12.49 12.49 58.8 41.2 
19.41 18.12 30.61 74.6 25.4 
12.36 11.05 41.66 84.2 15.8 
7.70 6.40 48.06 09.8 10.2 
4.53 3.23 51.29 92.6 7.4 

ADVANCED TERRA TESTING, INC. 



CUE" 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SINE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan (g) 

Wt of Pan Only (g) 
WtDrysoil&Pan (g) 

Sieve: 
Wt Total Sample 

Wet (9) 
Weight of + #lo 
Before Washing (s) 
Weight of + #lo 
Afterwashing @) 
Weight of - #lo 

Wet (9) 

Hydrometer: 
Hydrometer # 

Value of k' 
Denocculant 
Defloc. Con'n 
Meniscus Con'n 

sp. Gr. of Soil 

Temp., Deg. C 
Temp. Coef. K 
wt Wet Hydrom. Samp 
%ofTTotalsamPle 

EBASCO 
2031 05 

Y S  
No 

42.31 0 
42170 
3.700 

478.85 

242.87 

228.76 

235.98 

ASTM152H 
2.680 
0.994 

4.500 
-1 .Ooo 

Sodium Hexametaphosphate 

22OOo 
0.01 320 
60.000 
100.0 
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HYDROMETER ANALYSIS - SEDlMENTAnON DATA 

CUENT EBASOO JOB NO. 2031 05 

BORING NO. 39091 SAMPLED 11-13-9l KM,MC 

DEPTH 0.50 - 0.90 FT 
SAMPLE NO. BH00753EBUl WASH SIEVE YeS 
SOIL DESCR. EGaWROCKY FIATS DRY SIEVE No 

DATE TESTED 1-16-92 TNU 

Hydrometer # ASTM152H Temp., Deg. C 22.OOo 
sp. e. of Soil 2.680 Temp. Coef. K 0.01 320 

Deflmlant Sodium Hexametaphosphate % &Total Semple 100.0 
Value of ’0’ 0.994 W. Dry Samp& W 114.665 

Defloc. Corr’n 4.500 
Meniscus Con’n -1 .OOo 

T 
Elapsed ometer Reading 96 Effedtve Grain 

fime Original Coneded Total Depth Diameter 
(min) ‘R’ 1ooApIw Sample L (mm) 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
12.00 
11.75 
11 .so 
11 .so 
11 .so 
11.25 
11.00 
10.00 
9.50 
9.00 

- 
6.50 
6.25 
6.00 
6.00 
6.00 
5.75 
5.50 
4.50 
4.00 
3.50 

Grain Diameter = P(SQRT(vr)) 

- 
5.6 
5.4 
5.2 
5.2 
5.2 
5.0 
4.0 
3.9 
3.5 
3.0 

- 
5.6 
5.4 
5.2 
5.2 
5.2 
5.0 
4.8 
3.9 
3.5 
3.0 

- 
14.32 
14.36 
14.40 
14.40 
14.40 
14.45 
14.49 
14.65 
14.73 
14.81 

- 
0.0706 
0.0500 
0.0354 
0.0224 
0.01 29 
0.0092 
0.0065 
0.0046 
0.0052 
0.001 3 

ADVANCED TERRA TESTING, INC. 
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AppendixA2 
Geotechical Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Number: 39091 

Sample Number: BH00752EBU1 

Sample Depth: 0.90-1.15 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Attaberg Limits Test Data 

- Specific Gravity Test Data 

Moisture/Density and Back-pressure Permtability (TnaxiaI Compression Test) Data 

- Con Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

WENT EBASCO 

BORING NO. 39091 
DEPTH 0.90 - 1.15 Fr 
SAMPLE NO. BHOO752EBUl 
SOIL DESCR. SS LINER 
TESTNPE m P  
CONF. PRES. PSF 1152 

MOlSTURUDENSllY BEFORE 
DATA TEST 

Wt. Soil + Moisture (g) 
Wt. Wet Soil & Pan (9) 

Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dly Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Densii PCF 

Wt. b y  soil & P M  (9) 

253.1 
262.5 
243.3 

19.2 
9.4 

233.9 
8.2 

105.9 
97.9 

Ink. Diameter (in) 2.399 
Init. Area (sq in) 4.520 
Init. Height (in) 2.01 4 
Vol. Bef. Consol. (a e) 0.00527 

0.00481 
Effective Porosity K 36.31 
Vol. After Consol. (w ft) 

Constant Head (PSI) 1 .a0 

Time 

Min 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

Time Init. 

sec cc 
Burette 

240 49.8 
240 50.0 
240 50.0 
240 49.9 
240 50.0 
240 49.8 
240 50.0 
240 50.0 
240 50.1 
240 so. 0 
240 50.0 
240 50.0 
240 49.9 
240 so. 1 
240 49.8 

Final 
Burette 

cc 

1.1 
3.9 
3.1 
3.0 
2.7 
2.0 
1.6 
1.4 
3.5 
5.0 
4.5 
3.6 
3.9 
3.5 
3.5 

AFER 
TEST 

283.4 
292.8 
243.3 
49.5 
9.4 

233.9 
21.2 

129.8 
1 07.1 

(m 
(sq m) 
(m) 

(cml 

Head 
Con. 
cc 

41.5 
39.9 
40.3 
40.4 
40.5 
41 .O 
41.1 
41.2 
40.1 
39.3 
39.6 
40.1 
40.0 
40.1 
40.2 

JOBNO. 2031-05 

11-13-91 KM SAMPLED 
TEST STARTED 02-03-92 DCW 
TEST FINISHED 02-1 3-92 

SATURATEDTEST YeS 

AT flELD MOIST. NO 

SEniP NO. 4P 

6.093 
29.164 
5.1 16 

70.3% 

Permeability 
k 

#n/seC 

1.3E-03 
1.1E-03 
1.2E-03 
1.2E-03 
1 . E 4 3  
1.2E-03 
1.2E-03 
1 . s a 3  
1.2E-03 
1.1E43 
1.1 E93 
1.2E-03 
1.1 E93 
1.2E-03 
1.2E-03 

ADVANCED TERRATESTING, INC. 
t ,  



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil 6 Moist M 
Wt Soil 6 Moist at 
Wt. Dry Soil a Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
VOl. change (sat. con.) cc 
cen EQ. 
Height Change in. 

lest info: 
Pore pras @ begin. psi 
Strain Rate 
Piston Con. ccAn 
Constant Head (PSI) 

EBASCO 
2031 0 5  

39091 
0.90 - 1.1 5 FT 
BH00752EBlJl 
SS LINER 
11-13-91 KM 
02-03-92 DCW 
02-1 3-92 
4P 
TxlpbP 

YeS 
No 

1152 

253.080 
283.360 
243.300 

B.430 

2.399 
2.014 

24.200 
11.300 
0.059 

88.500 
0.003 
0.000 
1 .ooo 



TRlAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOBNO. 203105 

BORING NO. 39091 
DEPTH 0.90 - 1.15 Fr 
SAMPLE NO. BH00752EBUl 
SOIL DESCR. SS LINER 
TESTTYPE -P 
CONF. PRES. PSF 1152 

SATURATlON DATA 

cell Back Burette pore 

(PSI) (PSI) (CC) (PSI) 
Pres. Pres. Reading Pressure 

Close 
40.0 38.0 0.1 
50.0 48.0 16.4 
60.0 58.0 18.0 
70.0 68.0 19.0 
80.0 78.0 19.9 
90.0 8ao 20.8 

100.0 21.8 

Open Close 
15.3 
17.5 37.9 
18.7 47.6 
19.7 57.6 
20.6 67.7 
21.5 77.6 
21.8 87.5 

CONSOLlDATlON DATA 

Elapsed 
Time 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
9 

16 
30 
60 

120 
240 
360 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

SQRT 
Time 
(Min) 

0.00 
0.50 
0.71 
1.00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.15 

10.95 
15.49 
18.97 

2.014 
0.059 
1.955 
4.520 
4.254 

SAMPLED 11-13-91 KM 
TEST STARTED 02-03-92 DCW 
TEST FINISHED 02-13-92 
SETUP NO. 4P 
SATURATEDTES Yes 
AT flELD MOIST. NO 

43.5 5.6 0.56 
54.1 6.5 0.65 
65.3 7.7 0.n 
76.3 8.6 0.86 
86.7 0.1 0.91 
Q7.0 9.5 0.95 

21.90 0.00 
23.20 -1.30 
23.25 -1.35 
23.30 -1.40 
23.33 -1.43 
23.38 -1.48 
23.40 -1.50 
23.45 -1.55 
23.48 -1.58 
23.50 -1.60 
23.55 -1.65 
23.58 -1.68 
23.50 -1.69 

Init. Vol. (CC) 149.21 
Vol. Change (CC) 24.20 
CelJExp. (cc) 11.30 
NetChange (CC) 12.90 
Cons.Vd. (CC) 136.31 

ADVANCED TERRA TESTING. INC. 
' ,  





TRlAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO, 39091 SAMPLED 11-13-91 KM 
DEPTH 0.90-1.15m TEST STARTED 02-03-92 DCW 
SAMPLE NO. BH00752EBU1 TEST FINISHED 02-1 3-92 

TESTTYPE M P  SATURATEDTEST yes 
SOIL DESCR. SS LINER S€WP NO. 4P 

CONF. PRES. PSF 1152 AT FIELD MOIST. No 

Init. Ht (in) 2.01 4 
Consol. Ht. (in) 1 .%5 
BadcPres. PSI 88.5 

Init. Area (sq In) 4.520 
conool. Area (sq in) 4.254 
Strain Rate (in/min) 0.003 

Axial Axhl Delta Axial Area Dev. Pore Delta Sigma Sigma Eff. 

Us. PSF In. Strain SqIn. PSF PSI PSF PSF PSF Ratio 
Load Load Ht. 96 Final Stress Pres. Pres. 3 1 stress 

0.0 0 
125.0 4231 
165.0 5585 
107.0 6330 
193.0 6533 
1.00.0 6432 
105.0 6262 
100.0 6093 
176.0 S950 
172.0 5022 
167.0 5653 
151.0 5111 

- 140.0 4739 
139.0 4705 
150.0 5070 
157.5 5332 
164.5 5560 
175.0 5924 
149.0 5 W  
140.0 4739 
140.0 4739 

t 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.1 5 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.254 
0.51 4.276 
1.02 4.290 
1.53 4.320 
2.05 4.343 
2.56 4.366 
3.07 4.309 
3.50 4.412 
4.09 4.435 
4.60 4.459 
5.12 4.403 
7.67 4.607 
10.23 4.739 
12.79 4.070 
15.35 5.025 
17.90 5.182 
20.46 5.348 
23.02 5.526 
25.50 5.n6 
20.13 5.919 
30.69 6.130 

0 00.50 0.0 
4473 49.50 -5616.0 
5074 50.00 -5544.0 
6623 51.00 -5400.0 
6000 54,SO 4096.0 
6659 56.80 4564.0 
6450 57.00 4536.0 
6243 57.40 4470.4 
6072 57.60 4449.6 
5902 57.10 4435.2 
5700 57.00 4420.8 
501s 57.00 4420.0 
4521 57.00 4420.0 
4360 57.00 4420.0 
4567 57.00 4420.0 
4651 58.00 4392.0 
4706 58.40 4334.4 
4046 50.70 4291.2 
3989 59.20 -4219.2 
3619 59.50 -4176.0 
3490 59.70 4147.2 

1152 0 
6760 11241 
6696 12510 
6552 13175 
6040 12040 
!V17 12376 
5600 12130 
5630 11873 
56Q2 11673 
5587 11409 
5573 11272 
5573 10507 
5573 10093 
5573 9933 
5573 1M40 
5544 10195 
5406 10193 
5443 10289 
5371 9360 
5320 0947 
5299 8789 

0.00 
1.66 
1.00 
2.41 
2.12 
2.16 
2.13 
2.1 1 
2.08 
2.06 
2.02 
1 .Bo 
1.01 
1.78 
1.62 
1 .Ea 
1.86 
1.89 

ADVANCED TERRA TESTING, INC. 

\ ,  



Appendix A2 
Geotechnicat Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

39191 

BH00761EBUl 

3.00-325 feet (Alluvium) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

- d Attcrberg Limits Test Data 

& Specifc Gravity Test Data 

- Moisture/Densiry and Back-pressure Penneability (Tnaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CUENT EBASCO JOB NO. 2031 -05 

BORING NO. 391 91 SAMPLED 11 -14-91 KM,MC 
DEPM 3.00 - 3.25 FT DATE TESTED 1-1 6-92 M U  
SAMPLE NO. BH00761 B U l  WASH SIEVE YeS 
SOIL DESCR. EGBWROCKY FLATS DRY SIEVE No 

MOISTURE DATA 

HYGROSCOPIC Y e  

NATURAL No 

Wt. Wet Soil b Pan (9) 
Wt. Dry Sol1 & Pan (g) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry @) 

Sieve 
Number 
(Size) 

1 In' 
314' 
3 m  
w4 
11 0 

#20 
w40 
#Eo 
#loo 
1200 

32.69 
32.24 
0.45 
3.76 
28.48 
1.6 

60.00 
59.07 

WASH SiEVE ANALYSIS 

Wt Total sample 
Wet (9) 351.98 

Weight of + UlO 
Before Washing (g) 12.31 
Weight of + 11 0 

Weight of - #lo AfterWashing (g) 8.79 

Wet (9) 339.67 

Dry (9) 337.85 
Weight d - 110 

Wt. Total Sample 
Dry (9) 346.64 

calc. wt. 'w' (9) 60.60 
calc. Mass + 11 0 1 .s 

Pan Indiv. Indiv. Cum. Cum. x 
Weight Wt. + Pan Wt. wt. x Finer 

(9) (9) Retain. Retain. Retain. Bywt. 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 5.05 5.05 5.05 1.5 08.5 
0.00 2.53 2.53 7.58 2.2 97.8 
0.00 1.21 1.21 8.79 2.5 97.5 

1.31 2.17 0.66 0.86 4.0 96.0 
1.31 1 .B2 0.61 1.47 5.0 950 
1.32 2.03 0.7l 2.1 8 6.1 93.0 
1.31 2.28 0.97 3.15 7.7 ' 023 
1.30 2.75 1.45 4.60 10.1 89.9 

ADVANCED TERRA TESTING, INC. 

' ,  



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY S I M  

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan (g) 
WDrySoil&Pan (g) 
wt.ofPPnOnly (g) 

Sieve: 
Wt. Total Sample 

Wet (9) 
Weight of + #lo 
Before Washing (g) 
Weight of + #lo 
After Washing (g) 
Weight of - #lo 

Wet (g) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of 'a' 
Denowlant 
Defloc. Corr'n 
Meniscus COWn 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% d Total Sample 

EBASCO 
2031 0 5  

391 9.1 
3.00 - 3.25 FF' 
SHOO761 EBUl 
EGBWROCKY FIATS 
11-14-91 KM,MC 
1-1642 mu 
YeS 
No 

YeS 
No 

32.690 
32.240 
3.760 

351.98 

12.31 

8.79 

339.67 

ASTMlS2H.  
2.780 
0.974 

4.500 
-1 .OOo 

Sodium Hexametaphosphate 

21 .Ooo 
0.01 298 
6o.Ooo 
100.0 



e 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

WENT EBASCO 

BORtNG NO. mi m 
DEPTH 3.00 - 3.25 FT 
SAMPLE NO. BH0076l EBUl 
SOIL DESCR. EGWROCKY U T 5  

Hydrometer # ASTMl52H 
sp. e. of soil 2.780 
value of 'a' 0.074 
Denoaulant Sodium Hexame&phospha!e 
Dekc. Con'n 4.500 
Menisws Con'n -1 .m 

T 
Elapsed ometer Reading x 
Tme Original Corrected Total 
(min) 'R' loORaNv sample 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
58.50 
57.50 
56.50 
56.00 
53.50 
52.00 
51 S O  
51 .00 
51 .OO 
51 .00 

- 
53.00 
52.00 
51 .00 
50.50 
48.00 
46.50 
46.00 
45.50 
45.50 
45.50 

Grain Diameter I K8(SQRT(L/T)) 

- - 
85.2 85.2 
03.6 83.6 
82.0 82.0 
81.2 81 -2 
77.1 77.1 
74.7 74.7 
73.9 73.9 
73.1 73.1 
73.1 73.1 
73.1 73.1 

JOBNO. 203105 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Temp., Dog. C 
Temp. Coef. K 
WtDryS6UnpleW 
SLofTatalsample 

Effedhre 
h p t h  

1 

- 
6.70 
6.86 
7.02 
7.1 1 
7.52 
7.76 
7.84 
7.93 
7.93 
7.93 

- 
0.0475 
0.0340 
0.0243 
0.a 55 
0.0092 
0.0066 
0.0047 
0.0033 
0.0023 
0.001 0 

11 -14-91 KM,MC 
1-16-92 M U  
YeS 
No 

21 .Ooo 
0.01 298 
60.603 
100.0 

ADVANCED TERRA TESTING, INC. 

$ 3  



f l t L O  O f k S l T T  

O R T  D E N S l l T  I I I 

LIQUID LIMIT 

O f T t U M l N A T  ION 1 2 3 11 5 6 

DISM a/ a 
NUMBER Of BLOWS G3 / s  9 

% 

- -"".."._....... ........................... ......... ..................... "...."A - 9 -__. .... "......C."..."., 

..... (11 Of MOISlURf -...--.-...-- ~ - ~ ~ ~ ~ n ~ ~ - - ~ ~ ~  

(IT OF o i s n  . 
WT 0: OR? S O I L  8.670 
M9lSTU~E CDwTfNT  

c 



?rile No. - .>f - 
..-. _.. . L 

.P 



AppendirA2 
Geotechnicd Data 

Borehole Numbtr: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

39191 

BH00760EBUl 

3.25-350 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Attcrberg Limits Test Data 

- Specific Gravity Test Data 

Moisture/Density and Back-pressure Permeability (Tnaxial Compression Test) Data 

- d Con Sample Photograph 



PERMEABlLlN TEST - BACK PRESSURE CONSTANT HEAD 

CUENT EBASCO 

BORING NO. 391 91 
DEPTH 3.25 - 3.50 FT 
SAMPLE NO. BH00760EBUl 
SOIL DESCR. - 
TESTNPE TxIpbP 
CONF. PRES. PSF 

MOISTURE/DENSIW 
DATA 

Wt. Soil + Moisture (g) 
Wt. Wet Soil 8 Pan (9) 
Wt. Dry Sol1 & Pan (g) 
Wt. Lost Moisture (g) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Den* PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (a ft) 
Vol. Atter Consol. (cu ft) 
Effective Porosity X 
Constant Head (PSI) 

lime Tfme 

1152 

Init. 
Burette 

Min sec cc 

992.0 59520 50.0 
1397.0 83820 48.9 
1473.0 88380 47.8 
1408.0 84480 46.7 
1458.0 87480 45.7 

BEFORE 
TEST 

344.9 
353.8 
293.8 
59.9 
8.9 

285.0 
21 .o 

1 23.6 
1021 

2.3?0 
4.412 
2.41 0 

0.0061 5 
0.00594 

45.13 
2.00 

Final 
Burette 
cc 

48.9 
47.8 
46.7 
45.7 
44.6 

A F E R  
TEST 

360.9 
369.8 
293.8 
7S.Q 
8.9 

285.0 
26.6 

133.9 
105.7 

(m 
(sq an) 
(m 

(m 
Head 
Con. 
cc 

5.1 
6.1 
7.2 
8.1 
9.1 

JOBNO. 203105 

SAMPLED 11-14-91 BP 
TEST STARTED 
TEST FINISHED 01 45-92 

SATURATEDEm YO$ 
AT flELD MOIST. No 

01 -1 3-92 DCW 

SRUP NO. 10s 

6.020 
20.463 
6.121 

140.79 

Permeability 

an/seC 
k 

3.oE08 
2.1 E48 
2.1E08 
2.oE48 
2.1 E08 

ADVANCED TERRA TESTING, INC. 

$ 3  



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
T E S T W E  
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
wt Sail & Moist bt 
wt Soil & Moist at 
wt. DV son a P P ~  
wt.ofPan0nly (g) 

consd Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat con.) CC 
cell Exp. 
Height Change in. 

lest Info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. culn 
Constant Head (PSI) 

EBASCO 
2031 0 5  

391 91 

BHOO76OEBU1 

11 -1 4-91 BP 
01 -1 3-92 DCW 
01 -25-92 
105 
TxlwP 

YeS 
No 

3.25 - 3.50 FT 

-. 

1152 

344.890 
360.900 
293.820 

8.860 

2.370 
2.41 0 

30.000 
24. Mx) 

0.01 4 

89.OOo 
0.003 
0. OOO 
2.000 



TRlAXAL COMPRESSION TEST DATA 

JOBNO. 2031-05 CLIENT E W C O  

BORING NO. 391 81 
DEPTH 3.25 - 3.50 FT 
SAMPLE NO. BH00760EBUl 
SOIL DESCR. L 

TESTTYPE TxlpbP 

SAMPLED 11 -1 4-91 BP 
TEST STARTED 
TEST RNISHED 01 -25-92 
SETUP NO. 1% 
SATURATEDTEST Yes 
AT flELD MOIST. No 

01 -1 3-92 DCW 

CONF. PRES. PSF 1152 

SATURATlON DATA 

cell Back 
Pres. Pres. 
(PSI) (PSI) B 

0.77 
0.83 
0.87 
0.90 
0.94 
0.96 

Change 

Close Open Close 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 
90.0 88.0 

100.0 

0.0 10.8 
15.2 17.4 38.3 
17.4 19.2 48.6 
19.4 21.2 58.4 
21.3 23.0 68.5 
23.4 25.2 78.5 
25.4 25.5 88.7 

46.0 7.7 
56.9 0.3 
67.1 8.7 
77.5 9.0 
87.9 9.4 
98.3 9.6 

CONSOLIDATION DATA 

Burette Volume 
Reading Deft. 
(CC) (=I 

Elapsed 
Time 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
9 

16 
30 
60 

1 20 
240 
360 

SORT 
Time 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2.41 0 
0.014 
2.396 
4.412 
4.284 

25.50 0.00 
26.75 -1.25 
26.80 -1 3 0  
26.90 -1.40 
27.00 -1.50 
27.13 -1.63 
27.33 -1.82 
27.50 -2.00 
27.75 -225 
28.03 -2.52 
28.40 -2.90 
28.70 -3.20 
28.80 -3.30 

Init. Vol. (CC) 174.25 
Vol. Change (CC) 30.00 
CellExp. (CC) 24.00 
Netmange (CC) 6.00 
com.vol. (cc) 168.25 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
&ea After Cons. (sq in) 

ADVANCED E R R $  TESTING, INC. 





TRlAXAL COMPRESSION TEST DATA 

WENT EBASCO 

BORING NO. 391 91 
DEPTH 3.25 - 3.50 fl 
SAMPLE NO. BH 00760EBUl 
SOIL DESCR. - 
TESTTYPE Tx/pbP 
CONF. PRES. PSF 1152 

Init. Ht (in) 2.41 0 
Consol. Ht. (in) 2.396 
BadcRes. PSI 09.0 

JOB NO. 2031 0 5  

SAMPLED 11-14-91 BP 
TEST STARTED 
TEST flNlSHED 01 -25-92 

01 -1 3-92 DCW 

SEI'l.JP NO. 105 
SATURATEDTEST yes 
AT FIELD MOIST. No 

Init. Area (sq in) 4.412 
Consol. Area (sq in) 4.284 
Strain Rate (inhnin) 0.003 

Load Load 
tbs. PSF 

0.0 0 
125.0 4201 
165.0 5546 
187.0 6285 
193.0 6487 
190.0 6306 
105.0 6218 
100.0 6050 
176.0 5915 
172.0 5781 
167.0 5613 
151.0 5075 
140.0 4705 
139.0 4672 
150.0 5041 
157.5 5294 
164.5 5529 
175.0 5002 
149.0 5008 
140.0 4705 
140.0 4705 

Ht. % Final Stress Pres. Pfm. 
In. Strain Sqln. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.1 0 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.284 
0.42 4.302 
0.03 4.321 
1.25 4.339 
1.67 4.357 
2.09 4.376 
2.50 4.395 
232 4.413 
3.34 4.432 
3.76 4.452 
4.17 4.471 
6.26 4.571 
0.35 4.675 

10.43 4.704 
12.52 4.898 
14.61 5.017 
16.69 5.143 
10.70 5.275 
20.87 5.414 
22.95 5.561 
25.04 5.716 

0 09.00 0.0 
4308 49.50 -5600.0 
5662 50.00 -5616.0 
6390 51.00 -5472.0 
6567 54.50 4968.0 
6430 56.80 4636.8 
6242 57.00 4608.0 
6047 57.40 4550.4 
5087 57.60 -4521.6 
5729 57.70 4507.2 
5530 57.00 4492.0 
4098 57.00 4492.0 
4440 57.00 4492.0 
4308 57.00 4492.8 
4541 57.80 4492.8 
4654 58.00 4464.0 
4742 58.40 4406.4 
4919 58.70 4363.2 
4000 59.20 4291.2 
3733 59.50 4240.0 
3632 59.70 4219.2 

Sigma Sigma Eff. 
3 1 Strm 

PSF PSF Ratio 

1152 0 
6040 11148 
6760 12430 
6624 13014 
6120 12687 
5709 12227 
5760 12002 
5702 11749 
5674 11561 
5659 11300 
5645 11103 
5645 10543 
5645 10085 
5645 9853 
5645 10106 
5616 10270 
5550 10301 
5515 10434 
5443 8523 
5400 9133 
5371 9003 

0.00 
1.63 
1 .a 
1.96 
2.07 
2.1 1 
2.00 
2.06 
2.04 
2.01 
1.98 
1.87 
1.79 
1.76 
1.80 
1.83 
1.85 
1 .m 

ADVANCED TERRA TESTING, INC. 



CORE PHOTOGRAPH 

39191 
BH00’760EBUI 

3.25-3.50 foot depth interval 

Confining Pressure ( 5 3  )=1152 pounds per square foot 



Appendix A2 
Geosecfvlical Data 

Bonhole Number: 

Sample Number 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

39191 

BH00766EBUl 

11.50-11.75 feet (Bedrock) 

Data Available: 

r/ Grain Size Analysis (Sieve and Hydrometer Test) Data 

& Atterbcrg Limits Test Data 

- r /  Specific Gravity Test Data 

- Moisturc/Density and Back-pressme Pameability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSlS - SIEVE TEST DATA 

CLIENT EBASCO 

BORING NO. 391 91 
DEPTH 
SAMPLE NO. BH00766EBUl 
SOIL DESCR. EG&G/ROCKY FLATS 

11 .x) - 11.75 FT 

MOISTURE DATA 

HYGROSCOPIC Ye6 

NATURAL No 

Wt. Wet Soil & Pan (g) 57.66 
Wt. Dry soil & Pan (g) 57.21 
Wt. Lost Moisture (g) 0.45 

Wt.ofDrySoil @) 53.40 
Moisture Content X 0.8 

Wt.ofPan Only (g) 3.73 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

60.00 
59.50 

Sieve 
Number 
(Size) 

1 1 P  
314' 
3/8' 
14 
#lo 

#20 
140 
#60 
#lo0 
6200 

JOBNO. 20316  

11-14-91 KM,MC SAMPLED 
DATE TESTED 1-1 6-92 M U  
WASH SIEVE Yes 
DRY SIEVE No 

WASH SINE ANALYSIS 

Wt Total Sample 

Weight of + #lo 

Weight of + #lo 

Weight of - #lo 

Weight of - #lo 

Wt. Total Sample 

wet (SI 60.00 

Before Washing (g) 0.00 

Afterwashing (g) 0.00 

wet (SI 60.00 

Dry @) 59.50 

Dry (SI 59.50 

calc. wt. w (g) 59.50 
Caic.Maps+#lO 0.00 

Pan Indiv. lndiv. Cum. Cum. 96 
Weight Wt. + Pan wt. wt. 96 Finer 

(SI (g) Retain. Retain. Retain. ByWt. 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 

0.0 100.0 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 

1.31 1.33 0.02 0.02 0.0 100.0 
1.43 1.44 0.01 0.03 0.1 99.0 
1 .a 1.33 0.02 0.05 0.1 09.9 
1.30 1.31 0.01 0.06 0.1 09.0 
1.29 4.37 3.08 3.14 5.3 w.7 

ADVANCED TERRA TESTING, INC. 



CUENT 
JOE NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SINE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan (g) 

Wt. of Pan Only (g) 
wtDrysoll&Pan (e) 

Sieve: 
wt. Total Sample 

Weight of + #lo 
Before Washing (g) 
Weight of + #lo 
After Washing (g) 
Weight of - #lo 

Wet (0) 

Wet (s) 

Hydrometer: 
Hydrometer W 
sp. or. of Soil 
Value of 'a' 
Denowlant 
Defloc. Con'n 
Meniscus Corr'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Smp 
w of Total Sample 

EBASCO 
2031 -05 

391 91 
11.50 - 11.75 
BH00766EBU1 
EGBWROCW FIATS 
11-14-81 KM,MC 
1-16-92 M U  
YeC 
No 

YeS 
No 
57.660 
57.21 0 
3.730 

60.00 

0.00 

0.00 

60.00 

ASTM 152 H 
2.640 
1.002 

4.000 
-1 .000 

Sodium Hexametaphosphate 

21 .000 
0.01 352 
60.000 
100.0 





HYDROMETER ANALYSIS - SEDIMENTATION DATA 

JOBNO. 2031-05 CLIENT EBASCO 

BORING NO. 391 91 SAMPLED 11-14-91 KM,MC 
1-1 6-42 TNU DEPTH 11.50 - 11.75 R DATE TESTED 

SAMPLE NO. BH 00766EEUl WASH SlRlE YeS 
SOIL DESCR. EG&WROCKY FlATS DRY SIEVE No 

Hydrometer # ASTM152H Tow.,  Dog. C 21.000 
sp. e. d Soil 2.640 Temp. Coef. K 0.01 352 

Denomlent Sodium Hexametaphosphate W of Total Sample 100.0 
Value of .a' 1.002 W. Dry Sample W 59.499 

Defloc. Corr'n 4.000 
Menisars Con'n -1 .Ooo 

T 
Elapsed ometer Reading X Effedhre Grain 

Time Original Conected Total Depth Diameter 
(min) 'R' 1ooRaMl sample L (mm) 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
55.00 
49.50 
44.50 
40.00 
37.50 
35.00 
33.50 
32.00 
29.00 
24.50 

- 
50.00 
44.50 
39.50 
35.00 
32.50 
30.00 
28.50 
27.00 
24.00 
19.50 

Grain Diameter = K*(SQRT(VT)) 

- - 
84.2 84.2 
74.9 74.9 
66.5 66.5 
58.9 58.9 
54.7 54.7 
50.5 50.5 
48.0 48.0 
45.5 45.5 
40.4 40.4 
32.8 32.8 

- 
7.27 
8.17 
8.W 
9.73 

10.14 
7 0.55 
10.80 
11.04 
11.53 
12.27 

- 
0.0516 
0.0387 
0.0287 
0.01 89 
0.01 11 
O.OO80 
0.0057 
0.0041 
0.0029 
0.0012 

ADVANCED TERRA TESTING, INC. 
\ I  
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AppendixA2 
Georechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

39191 

BH00765EBU1 

11.75-12.00 feet (Bedrock) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data 

& MoistureDensity and Back-pressure Permeability Vriaxial Compression Test) Data 

& Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 391 91 
DEPTH 11.75 - 12.00 FT 
SAMPLE NO. BH00765EBUl 
SOIL DESCR. - 
TESTTYPE TwpbP 
CONF. PRES. PSF 1152 

MOISTURVDENSIN BEFORE 
DATA TEST 

Wt. Soil + Moisture (9) 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (g) 
Wt. Lost Moisture (g) 
Wt. of Pan Only (g) 
Wt. of Dry Soil (g) 
Moisture Content % 
Wet DensHy PCF 
Dry Density PCF 

443.4 
452.9 
405.3 
47.5 

9.5 
395.9 

12.0 
138.9 
124.0 

Init. Diameter (in) 2.388 
Init. Area (sq in) 4.476 

Vol. Bel. Consol. (ar ft) 
Vol. After Consd. (ar ft) 

Constant Head (PSI) 2.00 

Init. Height (in) 2.71 5 
0.00704 
0.00640 

Effective Porosity 96 31.82 

lime 

Min 

934.0 
1446.0 
1454.0 
1504.0 
1443.0 
'1 369.0 
1396.0 
1464.0 
1408.0 
1457.0 

Tlme 

sec 

56040 
86760 
87240 
60240 
86580 
821 40 
83760 
87840 
84480 
87420 

Ink 
Burette 

cc 

49.8 
47.0 
41.8 
37.3 
33.1 
49.9 
45.2 
41.2 
37.3 
33.9 

Final 
Burette 

cc 

47.0 
41.8 
37.3 
33.1 
29.3 
45.2 
41.2 
37.3 
33.9 
30.5 

AFER 
TEST 

453.6 
463.1 
405.3 
n.7 
9.5 

395.9 
14.6 

156.1 
136.3 

(an) 
(sq a) 

(an) 

(an) 

Head 
corr. 
cc 

16.8 
21.1 
26.3 
31 -0 
35.3 
17.7 
22.4 
26.7 
30.6 
34.2 

JOBNO. 203105 

11-14-91 KM SAMPLED 
TEST STARTED 01 09-92 DCW 
TEST FINISHED 01 -24-92 
S€WP NO. 115 
SATIJRATEDTEST Y e  
AT FIELD MOIST. NO 

6.066 
28.897 

6.896 

140.79 

Permeability 
k 

aniseC 

1.1 E 0 7  
1 5-07 
1 .E07 
1.1 E 0 7  
1 .l E67 
1 . E 0 7  
1 .lEO7 
1 . E 6 7  
9.5E-08 
9.SE-08 

ADVANCED TERRA TESTING INC. 
I ,  



CUEM 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST flNlSHED 
S r n P  NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT flELD MOIST. 
Wt Soil & Moist bt 
Wt Soil & Moist at 
Wt. Dry Soil & Pan 
Wt.ofPanoniy (9) 

Consol Info: 
Init. Diameter in. 
lnltial Height in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres Q begin. psi 
Strain Rate 
Piston Con. cciin 
Constant Head (PSI) 

EBASCO 
2031 05 

391 91 

BH00765EBUl 
11.75 - 12.00 FT 

- 
11-14-91 KM 
01 09-92 DCW 
01 -24-92 
11s 
Tx/pbP 

Yes 
No 

1152 

443.41 0 
453.600 
405.320 

9.450 

2.388 
2.71 5 

38.900 
21 .ow 
0.006 

69.000 
0.003 
O.OO0 
2.000 



TRlAXAt COMPRESSION TEST DATA 

CLIENT EBASCO 

BORING NO. 391 91 
DEPTH 11.75 - 12.00 FT 
SAMPLE NO. BH00765EBUl 
SOIL DESCR. - 
TESTWE W b P  
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 

1152 

SATURATION DATA 

JOB NO. 2031 4 5  

SAMPLED 11 -1481 KM 
TEST STARED 01 49-92 D W  
TEST flNlSHED 01 -2482 
SETUP NO. 11s 
SATURATEDTEST YeS 
AT flELD MOIST. No 

Close Open Mose Open 

14.9 16.9 38.6 47.5 
19.8 21.7 48.5 51.7 
24.7 26.5 58.7 68.0 
27.8 27.9 68.6 78.1 

0.1 13.5 

CONSOLIDATION DATA 

Elapsed 
lime 
(Min) 

0.00 
0.2s 
0.5 

1 
2 
4 
0 

16 
30 
60 

120 
240 
360 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

SORT 
lime 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2.71 5 
0.006 
2.709 
4.479 
4.086 

8.0 0.89 
9.2 0.92 
9.3 0.93 
9.5 0.95 

Burette Volume 
Reading Defl. 
(CC) (a) 

27.80 0.00 
29.50 -1.70 
29.65 -1.85 
29.85 -2.05 
30.1 0 -2.30 
30.30 -2.50 
30.63 -2.82 
30.80 -3.00 
31.00 -320 
31.15 -3.35 
31 3 0  -3.50 
31.55 -3.75 
31.70 -3.90 

Ink Vol. (CC) 199.30 
Vol. Change (CC) 38.90 
cellExP. (cc) 21 .oo 

cons.vol. (cc) 181.40 
NetChange (CC) 17.90 

ADVANCED TERRA TESTING. INC. 
‘ 8  
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CLIENT EBASCO 

TRlAXAL COMPRESSION TEST DATA 

BORING NO. 391 91 
DEPTH 11.75 - 12.00 FT 
SAMPLE NO. BH0076SEBUl 
SOIL DESCR. - 
TESTTYPE Tx/pbP 
CONF. PRES. PSF 1152 

Init. Ht (in) 2.71 5 
Consol. Ht. (in) 2.709 
BadcPres. PSI 69.0 

JOB NO. 2031 4 5  

SAMPLED 11-14-91 KM 
TEST STARTED 01-09-92 DCW 
TEST FINISHED 01 -24-92 
SETLJP NO. 11s 
SATURATED TEST yea 
AT FIELD MOIST. No 

init. Area (sq in) 4.479 
Consol. Area (sq In) 4.006 
Strain Rate (inhin) 0.003 

Axial Axial Delta Axial Area Dev. Pore Delta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4406 
165.0 5816 
107.0 6591 
193.0 6003 
190.0 6697 
105.0 6521 
100.0 6344 
176.0 6203 
172.0 6062 
167.0 5806 
151.0 5322 
140.0 4934 
139.0 4099 
150.0 5207 
157.5 5551 
164.5 5790 
175.0 6160 
149.0 5252 
140.0 4934 
140.0 4934 

Ht. % Final stress Pres. Pres. 3 1 stress 
In. Strain SqIn. PSF PSI PSF PSF PSF Ratio 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.1 0 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.006 
0.37 4.101 
0.74 4.116 
1.11 4.131 
1.40 4.147 
1.85 4.162 
2.21 4.178 
2.58 4.194 
2.95 4.210 
3.32 4.226 
3.69 4.242 
5.54 4.325 
7.30 4.411 
9.23 4.501 

11.07 4.594 
12.92 4.692 
14.77 4.793 
16.61 4.099 
10.46 5.010 
20.30 5.126 
22.15 5.240 

0 69.00 0.0 
4012 49.50 -2800.0 
6328 50.00 -2736.0 
7145 51.00 -2592.0 
7347 54.50 -2000.0 
7206 56.00 -1756.0 
6990 57.00 -1720.0 
e n 5  57.40 -1670.4 
6600 57.60 -1641.6 
6425 57.70 -1627.2 
6214 57.00 -1612.0 
5511 57.00 -1612.0 
5010 57.00 -1612.0 
4075 57.00 -1612.0 
5154 57.00 -1612.0 
5299 58.00 -1584.0 
5410 50.40 -1526.4 
5639 50.70 -1483.2 
4695 59.20 -1411.2 
4311 59.50 -1360.0 
4211 59.70 -1339.2 

1152 
3960 
3008 
3744 
3240 
2909 
2880 
2022 
2794 
2779 
2765 
2765 
2765 
2765 
2765 
2736 
2670 
2635 
2563 
2520 
2491 

0 
0772 

10216 
10009 
10587 
10115 
9070 
9590 
9393 
9204 
8979 
0276 
m5 
7640 
791 9 
0035 
8096 
8274 
7258 
6831 
6703 

0.00 
2.22 
2.63 
2.w 
3.27 
3.40 
3.43 
3.40 
3.36 
3.31 
3.25 
2.99 
2.01 
2.76 
2.86 
2.94 
3.02 
3.14 

ADVANCED TERRA TESTING, INC. 
‘ I  



CORE PHOTOGRAPH 

39191 
BHO 0 7 6 SEBUI 

11.75- 12.00 foot depth interval 

Confining Pressure ( E3 ) = 1152 pounds per square foot 



AppendtrA2 
Geotechnical Data 

Borehole Number. 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

39191 

BH00775EBUl 

42.00-42.25 feet (Bedrock) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

& Attcrbcrg Limits Test Data 

- d Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Triacid Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

Sieve 
Number 
(Size) 

1112' 
3/4' 
3/8' 
#4 
110 

w20 
U40 
w60 
11 00 
moo 

JOB NO. 2031 -05 

11 -20-91 KM,N 391 91 SAMPLED 
42.00 * 42.25 TT DATE TESTED 1-16-92 MU 
BH00775EBUl WASH SIEVE YeS 
EGBQROCKY FLATS DRY SIEVE No 

YeS 

No 

Wt. Wet Soil 8 Pan (g) 
Wt. Dry Soil & Pan (g) 
Wt. Lost Moisture (g) 
Wt.OfPan Only (e) 
Wt. of Dry Soil (9) 
Moisture Content X 

Wt. Hydrom. Sample Wet (g) 
Wt. Hydrom. Sample Dry (g) 

52.1 7 
51.78 
0.39 
3.60 
48.1 8 
0.8 

60.00 
59.52 

WASH SIEVE ANALYSIS 

Wt Total Sample 

Weight of + #lo 

Weight of + #lo 

Wet 0 60.00 

Before Washing (g) 0.00 

AfterWashing @) 0.00 
Weight Of - #10 

wet (g) 60.00 

Dry (SI 59.52 
Weight of - U10 

Wt. Total Sample 
Dry (e) 59.52 

cak. WI. 7" (9) 59.52 
Calc. Mass + 110 0.00 

Pan Indiv. Indiv. Cum. Cum. 96 
Weight Wt.+Pan Wt. wt. X Finer 

(9) (g) Retain. Retain. Retain. By"!. 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 

1.31 1.32 0.01 0.01 0.0 100.0 
1.31 1.33 0.42 0.03 0.1 B9.9 
1.31 1.33 0.02 0.a  0.1 99.0 
1.w 1.33 0.02 0.07 0.9 09.9 
1.32 2.1 8 0.86 0.93 1.6 98.4 

ADVANCED TERRA TESTING, INC. . 
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EBASCO 
2031 -05 

CUENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
wt. Wet Soil 6 Pan (g) 
wt. Dry soil 6 Pan (g) 
wt.0fPanonly (s) 

Sieve: 
wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - #lo 

wet (9) 

wet (9) 

Hydrometer: 
Hydrometer # 
sp. Gr. of Soil 
Value of 'a' 
Denocculant 
Defloc. W n  
Meniscus Con'n 

Temp., Deg. C 
Temp. Cod. K 
wt. Wet HydrOm. Samp 
YofTotalSample 

391 91 
42.00 - 42.25 
BH00775EBUl 
EG6WROCW FLATS 
11 -20-91 KM,N 
1-1 6-a2 M U  
Y e  
No 

YeC 
No 

52.1 70 
51.780 
3.600 

60.00 

0.00 

0.00 

60.00 

ASlM 152 H 
2.760 
0.970 

4.000 
-1 .000 

Sodium Hexametaphosphate 

21 .Ooo 
0.01 305 
6o.OOo 
100.0 





HYDROME7ER ANALYSIS - SEDIMENTATION DATA 

e WENT EBASCO JOB NO. 2031 -05 

11  -20-91 KM,N BORING NO. 391 91 SAMPLED 
DEPTH 42.00 - 42.25 FT DATE TESTED 1-16-92 mu 
SAMPLE NO. BHOO775EBUl WASH SIEVE YeC 
SOIL DESCR. EG&GROCKY FLATS DRY SIEVE No 

Hydrometer # ASTM152H Temp.. Deg. C 21 .Ooo 
sp. a. of Soil 2.760 Tomp. Coef. K 0.01 305 

Denowlant Sodium Hexametaphosphate W of Total Sample 100.0 
Value ot 'a' 0.978 W. Dry Sample W 59.518 

Deftoc. Con'n 4.000 
Menitws Con'n -1 .000 

T 
Elapsed ometer Reading 
Tme Original Corrected 
(min) 'R' 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
58.00 
53.00 
46.50 
39.00 
33.00 
31 .50 
29.00 
27.50 
25.75 
22.00 

- 
53.00 
48.00 
41 S O  
34.00 
28.00 
26.50 
24.00 
22.50 
20.75 
17.00 

Grain Diameter = K*(SQRT(L/T)) 

W Effedhre Grain 
Total Depth Diameter 

100FiatW Sample L (mm) 

- - 
87.1 87.1 
78.9 78.9 
68.2 66.2 
55.9 55.9 
46.0 46.0 
43.5 43.5 
39.4 39.4 
37.0 37.0 
34.1 34.1 
27.9 27.9 

- 
6.78 
7.60 
8.66 
9.89 

10.88 
11.12 
11.53 
1 1.78 
12.07 
12.68 

- 
0.0481 
0.0360 
0.0272 
0.01 84 
0.01 11 
0.007Q 
0.0051 
0.0041 
0.0029 
0.0012 

ADVANCED TERRA TESTING, INC. 
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ATTERBERG L I M I T S  TEST D A T A  
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AppendixA2 
Geotechnicd Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

39191 

BH00774EBUl 

42.25-4250 feet (Bedrock) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterbcrg Limits Test Data 

- Specific Gravity Test Data 

MoistureDensity and Back-pressure Permeability (Tnaxial Compression Test) Data 

& Core Sample Photograph 



PERMEABlLlN TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 391 01 
DEPTH 42.25 - 42.50 FT 
SAMPLE NO. BH00774EBUl 
SOIL DESCR. - 
TESTTYPE TxrpbP 
CONF. PRES. PSF 1152 

MOISTUREDENSITY 
DATA 

Wt. Sol1 + Mdsture (9) 
Wt. Wet Soil & Pan (9) 

Wt. lost Moisture (g) 

Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

Wt. Dry soil a Pan (9) 

Wt.afPanonly (g) 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (w ft) 
Vol. After Consol. (w ft) 
Effective Porosity % 
Constant Head (PSI) 

Time 

Min 

308.0 
357.0 
591 .O 
838.0 
41 6.0 

. 474.0 
61 5.0 
648.0 
498.0 
507.0 

Xme Init. 

SeC cc 
Burette 

18480 49.9 
21 420 49.8 
35460 49.6 
50280 49.8 
24960 50.0 
28440 49.0 

38880 48.0 
29880 49.8 
30420 49.6 

36900 , 49.9 

BEFORE 
TEST 

356.7 
365.2 
31 7.1 
48.1 
8.6 

308.5 
15.6 

126.9 
109.8 

2.337 
4.51 3 
2.373 

0.00620 
o.Oo605 

41.09 
2.00 

Final 
Burette 
cc 

24.5 
22.0 
11.9 
4.8 

23.1 
21.5 
16.0 
16.8 
24.0 
23.3 

AFTER 
TEST 

370.0 
387.5 
317.1 
70.4 
8.6 

308.5 
22.8 

138.0 
11 2.4 

(an) 
(sq a) 
(m 

(an) 

Head 
Con. 
cc 

28.9 
30.3 
35.8 
30.5 
29.6 
30.5 
33.0 
33.5 
29.2 
29.7 

JOBNO. 203145 

11-20-91 KM SAMPLED 
TEST STARTED 01 49-92 DCW 
TEST FINISHED 01 -25-92 
SETUP NO. 125 
SATURAWTEST YCJS 
AT RELO MOIST. No 

6.088 
29.115 
6.027 

140.79 

Permeability 
k 

a n k e C  

2.5E06 
2.4E-06 
2.1 E06 
1 .=.os 
2.s- 
1 .Eo6 
1 .E06 
1 .E46 
1 .eo6 
1 .E06 

ADVANCED TERRA TESTING, INC. 
\ *  



WENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST flNlSHED 
SENP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT flELD MOIST. 
Wt Soil (L Moist bt 
Wt Soil h Moist at 
Wt. Dry Soil (L Pan 
Wt.ofPanOnly (g) 

Conssol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. cc/in 
Constant Head (PSI) 

EBASCO 
2031 0 5  

391 91 

BHOOn4EBU1 

11-20-91 KM 
01 49-92 DCW 
01 25-92 
12s 
Tx/pbP 

42.25 - 42.50 FT 

- 

1152 
YeS 
No 

356.650 
378.950 
31 7.090 

8.570 

2.397 
2.373 

24.600 
20.500 

0.039 

69.000 
0.003 
0.000 
2.000 



T R W  COMPRESSION TEST DATA 

CLIENT E W C O  

BORING NO. 391 91 
DEPTH 42.25 - 42.50 FT 
SAMPLE NO. BH00774EBUl 
SOIL DESCR. - 
TESTTYPE TxlpbP 
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 

1152 

SATURATION DATA 

JOBNO. 2031-05 

SAMPLED 11-20-91 KM 
TEST STARTED 01 09-92 DCW 
TEST FINISHED 01 45-82 
SETUP NO. 1 2 s  
SATURATEDTEST Y ~ s  
AT FIELD MOIST. No 

Close Open Close Open 
0.2 14.4 
8.3 10.4 38.6 47.4 8.8 0.88 

10.7 12.7 48.3 57.5 9.2 0.92 
13.2 15.0 58.5 67.9 9.4 0.94 
15.2 15.3 68.5 78.2 9.7 0.97 

CONSOLIDATION DATA 

Elapsed SORT 
lime lime 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1 .00 
2 1.41 
4 2.00 
9 3.00 

16 4.00 
30 5.48 
60 7.75 

120 10.95 
240 15.49 
360 18.97 

Initial Height (in) 2.373 
Height change (in) 0.039 
Ht. Mer Cons. (in) 2.334 
Initial Area (sq in) 4.51 3 
Area After Cons. (sq in) 4.481 

Burette Volume 
Reading Den. 
(CC) (=I 

15.20 0.00 
17.40 -2.20 
17.75 -2.55 
18.1 0 -2.90 
18.48 -3.28 
16.78 -3.57 
19.08 -3.08 
1920 4.00 
19.38 4.18 
19.48 4.28 
19.58 4.38 
19.63 4.43 
19.68 4.46 

Init. Vol. (CC) 175.51 
Vol. Change (CC) 24.60 

NetChange (CC) 4.10 
cOns.Vol. (CC) 171.41 

-llm. (cc) 20.50 

ADVANCED TERRqTESTING, INC. 
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TRlAXAL COMPRESSION TEST DATA 

CUENT EBASCO JOB NO. 2031 0 5  

BORING NO. 391 Bl SAMPLED 11-20-91 KM 
DEPTH 42.25 - 42.50 IT TEST STARTED 01 -09-92 DCW 
SAMPLE NO. BH00774EBUl TEST FINISHED 01 -25-92 
SOIL DESCR. - SETUP NO. 12s 

TESTTYPE TxlpbP 
CONF. PRES. PSF 1152 AT FIELD MOIST. No 

SATURATEDTEST y@S 

Init. Ht (in) 2.373 

BadcRes. PSI 69.0 
Consol. Ht. (in) 2.334 

Ink Area (win) 
Cansol. Area (sq in) 
Strain Rate (inhnin) 

Axial Axil Delta Axial Area Dev. Pore Delta Sigma 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4017 
165.0 5303 
187.0 6010 
193.0 6202 
190.0 6106 
185.0 5445 
180.0 5785 
176.0 5656 
172.0 5528 
167.0 5367 
151.0 4853 
140.0 4499 
139.0 4467 
150.0 4021 
157.5 5062 
164.5 5287 
175.0 5624 
149.0 4788 
140.0 4499 
140.0 4499 

Ht. 
In. 

0.00 
0.01 
0.02 
0.03 
0.09 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.1 5 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

Y Final Stress Pres. Pres. 
Strain Sqln. PSF PSI PSF 

0.00 
0.43 
0.86 
1.29 
1.71 
2.14 
2.57 
3.00 
3.43 
3.86 
4.28 
6.43 
8.57 

10.71 
12.85 
15.00 
17.14 
19.28 
21.42 
23.56 
25.71 

4.401 
4.500 
4.520 
4.539 
4.559 
4.578 
4.599 
4.61 9 
4.640 
4.661 
4.681 
4.789 
4.901 
5.01 8 
5.142 
5.271 
5.408 
5.551 
5.702 
5.062 
6.031 

0 
4028 
5294 
5974 
61 39 
601 8 
5834 
5651 
5501 
5352 
51 73 
4573 
4143 
4017 
4231 
4333 
441 2 
4572 
3789 
3463 
3366 

69.00 0.0 
49.50 -2808.0 
50.00 -2736.0 
51.00 -2592.0 
54.50 -2088.0 
56.80 -1756.8 
57.00 -1728.0 
57.40 -1670.4 
57.60 -1W1.6 
57.70 -1627.2 
57.80 -16128 
57.80 -1612.8 
57.80 -1612.8 
57.80 -1612.8 
57.80 -1612.8 
58.00 -1584.0 
58.40 -1526.4 
58.70 -1 483.2 
59.20 -1 41 1.2 
59.50 -1368.0 
59.70 -1339.2 

3 
PSF 

1152 
3960 
3088 
3744 
3240 
2909 
2860 
2822 
2794 
2779 
2765 
2765 
2765 
2765 
2765 
2736 
2678 
2635 
2563 
2520 
2491 

4.513 
4.481 
0.003 

Sigma Eff. 
1 stress 

PSF Ratio 

0 
7968 
91 82 
e71 8 
9379 
8926 
871 4 
8473 
8295 
81 31 
7938 
7338 
6908 
6782 
6996 
7069 
7090 
7207 
6352 
5903 
5857 

0.00 
2.02 
2.36 
2.60 
2.89 
3.07 
3.03 
3.00 
2.97 
2.93 
2.87 
2.65 
2.50 
2.45 
2.53 
2.58 
2.65 
273 

ADVANCED TERRA TESTlNG, INC. 
\ I  
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CORE PHOTOGRAPH 

39191 
BH00774EBUI 

42.25-42.50 foot depth interval 

Confining Pressure ( E 3  )=1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

Borehole Numbtr: 

Sample Number 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

39691 

BHOO866EBUl 

5.00-5.25 feet (Alluvium) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

- d Attaberg Limits Test Data 

- d Specific Gravity Test Data 

- Moisture/Density and Back-pressure Permeability (Tnaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOBNO. 203165 

BORING NO. 39691 SAMPLED 11-25-91 BP,W 
DEPTH 5.00 - 5.25 FT DATE TESTED 1-16-82 mu 
SAMPLE NO. BH00866EBUl WASH SIEVE YO5 
SOIL DESCR. EG&QROCKY FLATS DRY SIEVE No 

WASH SIEVE ANALYSIS MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g) 32.42 
32.21 Wt. Dry Soil & Pan (g) 

Wt. Lost Moisture (a) 0.21 
wt.OfPanOnly (g) 3.80 
Wt.ofDrySoil @) 28.41 
Moisture Content W 0.7 

Wt Total sample 
Wet (SI 452.1 1 

Weight of + #lo 
Before Washing (a) 3.1 9 
Weight of + 111 0 
Afterwashing (s) 1.67 

wet (SI 448.92 
Weight of - # l O  

Weight of - #lo 
w (a) 447.13 

Dry @) 448.80 
WtTatalsample 

Wt. Hydrom. Sample Wet (g) 60.00 W C .  wt. up (g) 59.78 
Wt. Hydrom. Sample Dry (9) 59.56 Cak. Mass + #lo 0.22 

Sieve Pan Indiv. Indiv. Cum. Cum. w 
Number Weight Wt.+Pan Wt wt % Finer 
(Size) (s) (g) Retain. Retain. Retain. ByWt. 

11R' 0.00 0.00 0.00 0.00 0.0 100.0 
314. 0.00 0.00 0.00 0.00 0.0 100.0 
3/e' 0.00 0.00 0.00 0.00 0.0 100.0 
#4 0.00 0.00 0.00 0.00 0.0 100.0 
I1 0 0.00 1.67 1.67 1.67 0.4 09.6 

120 1.31 1 .Q6 0.65 0.65 1.5 98.5 
U40 1.29 2.32 1.03 1.68 3.2 96.8 
#60 1.31 2.39 1.08 2.76 5.0 95.0 
11100 1.31 6.12 4.81 7.51 13.0 87.0 
11200 1.32 10.30 8 . B  16.55 28.1 71 .B 

ADVANCED TERRA TESllNG. INC. 
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CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil S, Pan (9) 
Wt. Dry Soil & Pan (g) 
Wt.ofPanOnly (g) 

Sieve: 
Wt. Total Sample 

Weight of + # lo  
Before Washing (g) 
Weight of + W10 
After Washing (g) 
Weight of - # lo  

wet @) 

Wet (9) 

Hydrometer: 
Hydrometer W 
sp. Gr. of Soil 
Value of 'a' 
Deflocculant 
Defloc. Corr'n 
Meniscus CoK'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
K of Total Sample 

EBASCO 
2031 0 5  

-- 39691 

BHOOB66EBUl 
EGaGROCKY FIATS 
11 -25-91 BP,KH 
1-1 6-92 TNU 
YeS 
No 

5.00 - 5.25 FT 

YeS 
No 

32.420 
32.21 0 
3.800 

452.11 

3.19 

1.67 

448.92 

ASTM152H 
2.71 0 
0.988 

4.500 
-1 .OOo 

Sodium Hexametaphosphate 

22.m 
0.01 308 
6o.Ooo 
100.0 





CUEKT EBASCO 

HYDROMETER ANALYSIS - SEDlMENTATlON DATA 

BORING NO. 39691 
DEPTH 5.00 - 5.25 IT 
SAMPLE NO. BHOOB66EBUl 
SOIL DESCR. EGBWROCKY FLATS 

Hydrometer # ASTMl52H 
sp. or. of Soil 2.71 0 
Value of 'a' 0.988 
Denowlant Sodium Herametaphosphate 
Debc. W n  4.500 
Meniscus Con'n -1 .Ooo 

T 
Elapsed ometer Reading % 
lime Original Conected Total 
(min) 'R' 10oRW Sample 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
45.50 
42.00 
40.50 
39.00 
38.00 
36.50 
34.50 
31 S O  
28.50 
22.00 

- 
40.00 
36.50 
35.00 
33.50 
32.50 
37.09 
29.00 
26.00 
23.00 
16.50 

- - 
66.1 66.1 
60.3 60.3 
57.8 57.8 
55.4 55.4 
53.7 53.7 
51.2 51 9 
47.9 47.9 
43.0 43.0 
38.0 38.0 
27.3 27.3 

Grain Diameter = K*(SQRT(IJ)) 

JOBNO. 203105 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Temp., Deg. C 
Temp. Cuef. K 
wt Dry Sample W 
w ofTatal Sample 

Effecihre Grain 
Depth Diameter 

L (mm) 

- 
8.83 
9.40 
0.85 
9.89 

10.06 
10.30 
10.63 
11.12 
11.62 
12.68 

- 
0.0550 
0.0401 
0.0287 
0.01 84 
0.01 07 
0.0077 
0.0055 
o.ow0 
0.0028 
0.001 2 

11-25-91 BP.KH 
1-16-82 M U  
Yes 
No 

22.Ooo 
0.01308 
59.782 
100.0 

ADVANCED TERRA TESTING, INC. 
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AppendixA2 
Geotechnical Data 

Borehole Number 

Sample N u m k  

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

39691 

BHOO865EBUl 

5.25-550 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Attcrberg Limits Test Data 

- Specific Gravity Test Data 

& Moisturc/Density and Back-pressure Permeability (Tnaxial Compression Test) Data 

&f Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

WENT EBASCO 

BORING NO. 39691 
DEPTH 5.25 - 5.50 FT 
SAMPLE NO. BH00865EBUl 
SOIL DESCR. SS LINER 
TESTTYPE TwpbP 
CONF. PRES. PSF 1152 

MOlSTURUDENSlTY 
DATA 

Wt. Sol1 + Mdsture (g) 
Wt. wet soil 8 Pan (g) 
wt. Dry soil a Pan (g) 
Wt. Lost Moisture (g) 
Wt.ofPanOnly (g) 
Wt.ofDrySoi1 (9) 
Moisture Content K 
Wet Density PCF 
Dry Denslty PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
VOl. Bef. consol. (w ft) 
Vol. After Consd. (w ft) 
Effective Porosity X 
Constant Head (PSI) 

Time Time 

Min SeC 

875.0 52500 
673.0 40380 
788.0 47280 
679.0 40740 
783.0 46980 

1319.0 79140 
601.0 36060 
851.0 51060 
586.0 35160 
742.0 44520 

Init. 
Burette 
cc 

49.9 
50.2 
49.7 
49.8 
49.9 
49.9 
49.6 
50.2 
49.6 
50.1 

BEFORE 
TEST 

372.3 
381.6 
326.4 

55.1 
9.3 

31 7.2 
17.4 

128.6 
109.5 

2.368 
4.404 
2.505 

0.00638 
0.00607 

36.32 
2.00 

Final 
Burette 

cc 

28.0 
32.3 
29.5 
32.2 
31.2 
20.9 
35.2 
30.8 
35.3 
32.8 

AFTER 
TEST 

379.6 
388.8 
326.4 

62.4 

31 7.2 
19.7 

137.9 
1 15.3 

9.3 

(an) 
(sq an) 

(cm) 

(an) 

Head 
Con. 
cc 

27.0 
24.5 
26.3 
24.8 
25.3 
30.8 
23.3 
25.3 
23.2 
24.3 

JOBNO. 203105 

SAMPLED 13-25-91 BP 
TESTSTARTED 1206-91 DCW 
TEST FINISHED 12-2591 
SETLJP NO. 3P 
SATURAEDTEST YOS 
AT FIELD MOIST. No 

6.01 5 
28.41 5 
6.363 

140.79 

Permeabilii 

M C  

k 

8.3E07 
8.7E-07 
8.5E07 
8.5E-07 
7.8E07 
7.6E-07 
7.7E-07 
7.5E07 
7.9E07 
7.6E-07 

ADVANCED TERRA TESTING, INC. 
I ,  



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil & Moist bt 
WI Soil & Moist at 
Wt. Dry SOH & Pan 
Wt.ofPanOnly (g) 

Consd Info: 
Init. Diameter in. 
Initial HeigM in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres @ begin. psi 
Strain' Rate 
Piston Con. Win 
Constant Head (PSI) 

EBASCO 
2031 0 5  

39691 

BH00865EBU1 
SS LINER 
11-25-91 BP 
12-06-91 DCW 
12-25-91 
3P 
Tx/wP 

YeS 
No 

5.25 - 6.50 IT 

1152 

372.31 0 
379.590 
326.440 

9.260 

2.368 
2.505 

22.800 
13.800 
0.047 

69.000 
0.003 
0.000 
2.000 



TRlAXAL COMPRESSION TEST DATA 

CUENT EBASCO 

BORING NO. 39691 
DEPTH 5.25 - 5.50 FT 
SAMPLE NO. BH00865EBUl 
SOIL DESCR. SS LINER 
TESTTVPE Tx/pbP 
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 

1152 

SATURATION DATA 

JOB NO. 2031 0 5  

SAMPLED 13-25-91 BP 
TESTSTARTED 1246-91 DCW 
TEST FINISHED 12-25-91 
S F N P  NO. 3P 
SATURATEDTEST ym 
AT FIELD MOIST. No 

Close Open Close Open 
0.0 77.3 
11.2 12.5 38.5 47.6 9.1 0.91 
? ? ’  14.3 48.6 57.9 9.3 0.93 

15.9 58.7 68.2 B. 5 0.95 

CONSOLIDATION DATA 

Elapsed 
Time 
(Min) 

0.00 
0.25 
0.5 
1 
2 
4 
9 
16 
30 
60 

1 20 
240 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After bns.  (sq in) 

SORT 
Time 
(Min) 

0.00 
0.50 
0.71 
7 .00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 
10.95 
15.49 

2.505 
0.047 
2.458 
4.404 
4.265 

16.30 0.00 
17.65 -1.35 
17.90 -1.60 
18.20 -1.90 
18.50 -220 
18.73 -2.43 
18.90 -2.60 
18.98 -2.68 
19.03 -2.72 
19.08 -2.77 
10.10 -2.80 
19.15 -2.85 

InkVol. (CC) 180.82 
Vol. Change (CC) 22.80 
-1rExp. (cc) 13.60 
Net Change (CC) 9.00 
Cons.Vol. (CC) 171.82 

ADVANCED TERRA TESTING, INC. 
I t  
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T R W  COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 39691 

SAMPLE NO. BH00865EBUl 
SOIL DESCR. SS LINER 
TESTWE Tx(wP 
CONF. PRES. PSF 1152 

DEPTH 5.25 - 5.50 R 

init. Ht (in) 2.505 
Consol. Ht. (in) 2.458 
BackRes. PSI 69.0 

11 -25-91 BP SAMPLED 
TEST STARTED 12-06-91 DCW 
TEST FINISHED 12-25-91 
SETUP NO. 3P 
sATURATEDTEST Yes 
AT RELD MOIST. No 

Init. Area (sq In) 4.404 
consol. Area (sq in) 4.265 
Strain Rate (inbin) 0.003 

Axial Axial Deb Axial Area Dev. Pore D e h  
Load Load 
Lbs. PSF 

0.0 0 
125.0 4221 
165.0 5571 
187.0 6314 
193.0 6516 
190.0 6415 
185.0 6246 
180.0 6078 
176.0 5942 
172.0 5807 
167.0 5639 
151.0 5098 
140.0 4727 
139.0 4693 
150.0 5065 
157.5 5318 
164.5 5554 
175.0 5909 
149.0 5031 
140.0 4727 
140.0 4727 

H!. Y Finel Stress Pres. Pres. 
in. Strain Sq In. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.1 0 
0.1 5 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.265 
0.41 4.282 
0.81 4.300 
1.22 4.318 
1.63 4.335 
2.03 4.353 
2.44 4.372 
2.85 4.390 
3.25 4.408 
3.66 4.427 
4.07 4.446 
6.10 4.542 
8.14 4.643 
10.17 4.748 
12.21 4.058 
14.24 4.973 
16.27 5.094 
18.31 5.221 
20.34 5.354 

24.41 5.642 
22.38 5.494 

0 
4341 
s706 
6440 
6620 
6490 
6293 
6097 
5937 
5m 
5586 
4944 
4484 
4353 
4592 
4709 
4802 
4985 
41 38 
3789 
3690 

69.00 0.0 
49.50 -2808.0 
50.00 -2736.0 
51.00 -25920 
54.50 -2088.0 
56.80 -1756.8 
57.00 -1728.0 
57.40 -1 670.4 
57.60 -1641.6 
57.70 -1627.2 
57.80 -16128 
57.80 1612.8 
57.80 -1612.6 
57~80 -1612.8 
57.80 -1612.8 
58.00 -1584.0 
58.40 -1526.4 
58.70 -1483.2 
59.20 -1411.2 
59.50 -1368.0 
59.70 -1339.2 

Sigma Sigma Eff. 
3 1 strms 

PSF PSF Ratio 

1152 0 
3960 8301 
3888 9% 
3744 10184 
3240 9860 
2909 9399 
2880 9173 
2822 8920 
2794 8730 
2779 8557 
2765 8351 
2765 7708 
2765 7249 
2765 71 18 
2765 7356 
2736 7445 
2678 7481 
2635 7620 
2563 6701 
2520 6309 
2491 6181 

0.00 
2.1 0 
2.47 
2.72 
3.04 
3.23 
3.18 
3.16 
3.1 3 
3.08 
3.02 
2.79 
2.62 
2.- 
2.66 
2.72 
2.79 
2.89 

ADVANCED TERRA TESTING, INC. 
> t  



CORE PHOTOGRAPH 

39691 
BHO 086 5EBUI 

5.25-5.50 foot depth interval 

Confining Pressure ( c3 )=1152 pounds per square foot 



A3 

SURVEYING DATA 

All boreholes and wells, and several other key locations, were surveyed at the conclusion 

of the Phase I11 RFI/RI field investigation. This appendix includes a brief summary of the 

surveying program, tabulations of well/borehole coordinates and elevations, and a location 

map, as well as field notes, and daily crew reports. 

A3.1 SURVEYING PROGRAM SUMMARY 

In June 1991, Merrick & Company was contracted by EBASCO to survey locations of the 

157 test wells and boreholes planned for the OU1 area at RFP. The field surveying 

activities took place from November 18 to 26 and December 16 to 18, 1991. The final 

number of wells and boreholes surveyed was 121. All well locations were surveyed from 

control points included in the plant-wide survey control verification done by Merrick & 

Company as Task 9 of the Phase I1 Geologic Characterization Data Acquisition (EG&G * 1992). 

A quality assurance check was performed on the surveying data in December 1991. Errors 

found were corrected and the data were reprocessed and resubmitted in January 1992. 

Coordinates for well and borehole locations in state planar, modified state planar, and RFP 

coordinate systems are presented in Tables A3-1, A3-2, and A3-3, respectively. Plate A-1 

shows the locations of surveyed wells and boreholes at OU1. The field notes and daily crew 

reports prepared during the course of this work are included in Attachments A3-1 and A3-2. 

A3.2 REFERENCES 

EG&G, 1992. Well Resurvey Report, Phase I1 Geologic Characterization Data Acquisition, 
Prepared by Merrick & Company for EG&G Rocky Flats, Inc., February 1992. 

Final RFURI Phase III Report 
EG&G, Operable Unit Number 1 
eg&g\oul\rfi-ri\feb\append-aMppA3 .mar 

March 1994 
Page A3-1 



L o c a t i o n  

Table A3-1 

Survey Data For Surface Water Media 

North ing  E a s t i n g  

SW029 
SW03 1 
SW032 
SW033 
SW034 
SW03 5 
SW036 
SW038 
SW039 
SW066 
SW067 
SW068 
SW069 
SW070 

747825 
747666 
747231 
747226 
747129 
747787 
747762 
747720 
746995 
747692 
747707 
747727 
747786 
747839 

2086355 
2 084 19 6 
2084061 
2083858 
2083864 
2083253 
2082579 
2081390 
2080255 
2084513 
2084750 
2084903 
2085197 
2085477 

Ground E l e v a t i o n  

5814.80 
5907.60 
5872.70 
5876.40 
5884.40 
5956.30 
5963.70 
5985.30 
5980.50 
5894.30 
5884.40 
5873.80 
5863.80 
5854.30 
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. 

L o c a t  i o n  

SW044 
SW045 
SW046 
SW07 1 
SW072 
SW126 
SW125 

Table A3-2 

Survey Data for Seep Media 

N o r t h i n g  E a s t i n g  

747664 2083950 
747865 2084019 
747885 2083927 
748167 2084991 
748161 2085096 
747711 2084169 
748222 2084226 

Ground Elevation 

5923.70 
5934.80 
5945.80 
5933.90 
5928.80 
5920.00 
5967.10 

Page 1 of 1 



L o c a t  ion 

RAOlO 
RAo11 
RA012 
RA013 
RA014 
-015 
-016 
RA017 
RA018 
RAo19 
RA020 
RA021 
-022 
RA02 3 
RA024 
RA02 5 
RA026 
RA02 7 
RA02 8 
RA02 9 
RA030 
RA031 
RA032 
-033 
RA034 
RA035 
RA03 6 

Table A3-3 

Survey Data For Surface Soil Media 

Northing 

748270 
748370 
747470 
748270 
748020 
747470 
748170 
748370 
748220 
748120 
748020 
747570 
748220 
748220 
748270 
748320 
747920 
748070 
747470 
748320 
748520 
748420 
748220 
748120 
748220 
748120 
748020 
747970 

E a s t i n g  

2083616 
2085016 
2083716 
2084916 
2084016 
2084316 
2084616 
2084916 
2085116 
2085616 
2085416 
2084716 
2085516 
2085716 
2085816 
2085816 
2086116 
2085916 
2083816 
2085116 
2085516 
2085416 
2084916 
2084716 
2084416 
2084316 
2083816 
2083816 
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L o c a t  i o n  

Table A3-4 

Survey Data For Sediment Media 

Northing E a s t i n g  

SED014 
SED028 
SED037 
SED038 
SED039 
SED040 
SED041 
SED042 

747000 
747985 
747787 
748623 
747839 
747229 * 
747546 * 
747673 * 

* = Not Surveyed, Approximate P o i n t s  

Ground E l e v a t i o n  

2080400 
2086241 
2083253 
2086091 
2085477 
2084036 * 
2084988 * 
2085496 * 

5 9 8 0 . 0 0  
5 8 3 7 . 3 0  
5 9 5 6 . 3 0  
5 9 3 7 . 2 0  
5 8 5 4 . 3 0  

-00 
* 00 
.oo 
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Table A3-5 

L o c a t  i o n  

Survey Data 

Northing 

For Borehole Media 

E a s t i n g  Ground E l e v a t i o n  

0787 
0987 
1087 
1187 
1287 
1387 
1487 
1587 
1687 
1787 
30091 
30191 
30291 
30391 
30491 
30591 
30691 
30791 
30891 
31091 
31191 
31291 
31391 
31591 
31691 
31991 
32091 

32391 
32491 
32691 
32791 
32891 
32991 
33091 
33191 
33291 
33391 
33591 
33791 
33991 
3409 1 
34191 
34291 
34391 
34491 
34691 
34891 
34991 
35091 
35191 
35291 
35491 
35591 
35791 
35891 
36091 
36291 
36491 
36591 

37291 
37391 

748053 
749068 
748946 
748409 
748581 
748230 
748228 
749011 
749130 
749415 
747691 
747541 
747574 
747534 
747529 
747683 
747403 
747414 
747450 
747622 
747967 
747616 
747821 
747720 
747620 
748181 
748141 
748108 
747252 
748247 
748053 
748456 
747918 
748363 
748273 
748010 
748526 
748539 
748078 
748395 
748626 
748184 
748090 
748089 
748118 
748166 
748184 
748057 
748057 
748002 
747918 
747845 
747985 
748013 
748138 
748207 
748265 
748164 
748203 
747740 
748334 
748147 
748284 
747804 
747744 

2084799 
2085348 
2085290 
2086100 
2086066 
2086645 
2086616 
2086249 
2086249 
2086308 
2085362 
2084662 
2084245 
2083892 
2083900 
2083558 
2084301 
2084267 
2084285 
2084217 
2085733 
2084146 
2085130 
2084238 
2084198 
2083666 
2084048 
2084149 
2083795 
2083678 
2083800 
2085466 
2084757 
2085363 
2085382 
2084928 
2085642 
2085561 

2085494 
2085624 
2085081 
2084959 
2084708 
2084882 
2085116 
2084857 
2084846 
2084789 
2084742 
2084495 
2083816 
2084692 
2084644 
2084682 
2084586 
2084433 
2084408 
2084367 
2084094 
2084368 
2084151 
2084367 
2083817 
2084194 

2084926 

5928.21 
5980.22 
5981.95 
5913.60 
5934.81 
5855.02 
5854.98 
5971.27 
5969.49 
5968.01 
5843.56 
5872.51 
5902.74 
5910.79 
5909.74 
5942.18 
5873.56 
5876.48 
5879.04 
5907.01 
5878.37 
5907.54 
5884.52 
5915.07 
5906.76 
5993.91 
5967.14 
5965.04 
5887.99 
5997.96 
5968.19 
5962.42 
5915.34 
5960.63 
5949.07 
5916.29 
5958.55 
5966.85 
5924.42 
5988.48 
5974.99 
5934.23 
5924.86 
5935.82 
5932.03 
5930.29 
5939.73 
5925.03 
5927.67 
5924.78 
5936.97 
5951.10 
5926.30 
5932.85 
5944.04 
5958.97 
5975.90 
5969.82 
5971.91 
5929.83 
5987.86 
5970.09 
5977.18 
5947.41 
5922.50 

Page 1 o f  2 



. 

Table A3-5 (Continued) 

L o c a t  i o n  

Survey Data 

Northing  

For Borehole Media 

E a s t i n g  Ground E l e v a t i o n  

37491 
38091 
38391 
3849 1 
38691 
38791 
39091 
39391 
39491 
39591 
39791 
5787 
5887 
5987 
6187 
6287 
6387 
B300190 
B300290 
B300390 
B300490 
B300590 
B300690 
B300790 
B300890 
B300990 
B301090 
B301190 
B301290 
B301390 
B301490 
B301590 
B301690 
B301790 
B301890 
B301990 
B302090 
B302190 
B302290 
B302990 
B303090 
B303190 
B303290 
B303390 
B303490 
B303590 
B303690 
B303790 
B303890 
8303990 
B304090 
B304190 
B304290 
36791 

~ 

748190 
748343 
747347 
747365 
747488 
747506 
747695 
747865 
747849 
747799 
747351 
748030 
752234 
752313 
752860 
752800 
752717 
748063 
748019 
747978 
747926 
747879 
747834 
747818 
747807 
747795 
747783 
747771 
747761 
747749 
747737 
747725 
747716 
747716 
747715 
747744 
747806 
747905 
747960 
747960 
747921 
747827 
747778 
748111 
748157 
748202 
748249 
748013 
747917 
747815 
747757 
747757 
747930 
748155 

2084274 
2083629 
2084371 
2084350 
2084888 
2084880 
2085461 
2086969 
2083935 
2083933 
2089761 
2084788 
2082 53 1 
2082563 
2083072 
2083097 
2083138 
2085428 
2085340 
2085247 
2085165 
2085078 
2084990 
2084893 
2084793 
2084695 
2084596 
2084500 
2084400 
2084301 
2084196 
2084104 
2084006 
2083907 
2083807 
2083764 
2083705 
2083606 
2083559 
2084072 
2084002 
2084000 
2084004 
2085518 
2085604 
2085691 
2085780 
2085289 
2085131 
2084841 
2084349 
2083863 
2083583 
2084171 

5964.99 
6003.71 
5870.76 
5871.49 
5856.98 
5857.60 
5839.79 
5801.64 
5838.11 
5838.00 
5730.37 
5924.92 
5995.46 
5992.90 
5984.42 
5984.54 
5985.63 
5916.24 
5909.44 
5904.60 
5891.30 
5895.90 
5896.35 
5890.55 
5897.35 
5905.35 
5910.75 
5912.94 
5916.54 
5918.54 
5922.54 
5926.60 
5930.40 
5932.10 
5934.10 
5933.10 
5954.20 
5974.80 
5977.30 
5952.30 
5951.20 
5937.90 
5937.00 
5916.40 
5913.60 
5911.90 
5912.20 
5913.30 
5894.20 
5893.30 
5918.00 
5933.80 
5976.30 
5969.84 
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Table A3-6 

Survey Data For Groundwater Media 

Location 

0974 
1074 
5886 
5986 
5986R 
6286 
6386 
6486 
6886 
6986 
0 187 
0287 
0387 
0487 
0587 
0687 
0887 
4387 
4487 
4587 . ti:; 
4987 
5087 
5187 
5287 
5387 
5487 
5587 
B301889 
B302089 
00791 
07391 
30991 
31491 
31791 
31891 
32591 
33491 
33691 
33891 
34591 
34791 
35391 
35691 
35991 e 36191 

Ground 
Northing Easti  ng El evati on(ft 1 

r 
747988 
747084 
747754 
747753 
748143 
748145 
747672 
747154 
747770 
748127 
747708 
747706 
747943 
748081 
748003 
747758 
748030 
748306 
748313 
747779 
747829 
747991 
748123 
748103 
748145 
747985 
747985 
747619 
747310 
746786 
748303 
748547 
747745 
747749 
747425 
747661 
747976 
748080 
7481 12 
747961 
748462 
748377 
7480 11 
747797 
748057 
748091 

2(384783 
2084705 
2083435 
2084267 
2084260 
2085725 
2085753 
2085610 
2083582 
2084282 
2083653 
2083934 
2083962 
2084887 
2084849 
2085134 
2084294 
2084788 
2085435 
2085451 
2084903 
2084691 
2085004 
2085334 
2083850 
2084067 
2083912 
2084032 
2084919 
2085322 
2083490 
2086023 
2085827 
2085295 
2084649 
2084276 
2084142 
2084852 
2084883 
2084994 
2 08464 1 
2085621 
2085521 
2083907 
2084005 
2083756 
2084198 

;E::: 
5895.21 
5920.30 
5919.88 
5902.01 
5901.09 
5839.06 
5887.97 
5921.46 
5992.49 
5930.99 
5930.58 
5910.12 
5927.85 
5904.76 
5919.95 
5925.06 
5949.63 
5949.32 
5882.76 
5909.67 
5912.66 
5933.14 
5963.27 
5967.85 
5959.99 
5955.85 
5858.39 
5866.80 
5907.60 
5907.11 
5949.14 
5849.77 
5902.58 
5877.06 
5916.91 
5914.86 
5926.06 
5926.99 
5927.54 
5952.19 
5951.39 
5960.73 
5938.76 
5973.25 
5962.89 

El evat i on 
Top o f  Casing(ft) 

E: E 
5897.65 
5915.30 
5921.66 
5903.18 
5902.01 
5841.05 
5890.49 
5922.52 
5994.08 
5932.53 
5932.44 
5911.58 
5929.99 
5906.32 
5921.55 
5926.41 
5951.10 
5950.91 
5884.64 
5911.41 
5914.27 
5934.78 
5965.22 
5969.57 
5961.81 
5957.62 
5860.09 
5868.83 
5909.55 
5908.27 
5950.61 
5851.82 
5905.03 
5879.80 
5919.52 
5917.41 
5928.59 
5929.24 
5929.94 
5954.63 
5953.91 
5963.03 
5941.36 
5976.45 
5965.17 

*Report based on survey data from RFEDs. Some discrepancies between this data and survey data recorded 
on borehole logs. Page 1 of 2 



Table A3-6 (continued) 

Survey Data For Groundwater Media 

Locat i on 

36391 
36691 
36991 
37191 
37591 
37691 
37791 
37891 
37991 
38191 
38291 
38591 
38891 
38991 
39191 
39291 
39691 
39991 
45391 
891COLWELL 
10092 
10192 
10292 
10392 
10492 
10592 
10692 
10792 
10892 
10992 
11092 

Nort hi ng 

748042 
748027 
748180 
748036 
748580 
748692 
748592 
748075 
748063 
7480 14 
748032 
747408 
747830 
747820 
748009 
747949 
748357 
747689 
747791 
748015 
747942 
747687 
747692 
747677 
747678 
747716 
747745 
747723 
747671 
747775 
747842 

Easting 

2084294 
2084421 
2084177 
2084533 
2084610 
2085217 
2083753 
2084915 
2084731 
2084765 
208480 1 
2084659 
2085051 
2085024 
2 08492 1 
2084974 
2083634 
2083972 
2084847 
2084773 
2085296 
2084096 
2084106 
2083820 
2083812 
2083725 
2083638 
2084363 
2083928 
2084780 
2085079 

Ground 
Elevation( ft 

:E: % 
5969.48 
5945.91 
5991.42 
5984.46 
6002.16 
5925.22 
5931.45 
5924.47 
5924.49 
5864.72 
5891.26 
5893.08 
5918.16 
5908.38 
6006.26 
5929.9 
5891.17 
5927.5 
5898.42 
5922.66 
5923.79 
5930.23 
5930.83 
5936.14 
5941.50 
5915.02 
5928.10 
5896.85 
5893.33 

Elevation 
Top of Casing(ft) 

E: !; 
5972.31 
5948.29 
5993.45 
5985.24 
6004.18 
5926.29 
5933.55 
5926.40 
5926.71 
5866.62 
5893.24 
5895.45 
5918.32 
5910.24 
6008.37 
5932.36 
5894.24 

5900.47 
5924.30 
5925.46 
5932.05 
5932.81 
5937.93 
5943.60 
5917.10 
5929.20 
5898.56 
5895.31 

*Report based on survey data  from RFEDs. Some discrepancies between this data and survey data recorded 
on borehole logs. Page 2 of 2 
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A4 

FRENCH DRAIN GEOLOGIC DATA 

This appendix characterizes the geology and hydrogeology along the French Drain alignment 

at the Rocky Flats Plant (RFP) 881 Hillside Area Operable Unit No. 1 (OU1). The report 

includes the following: 11-by 17-inch geologic cross-sections of %foot intervals of the 

French Drain excavation, geologic descriptions of each lithologic unit for each cross-section, 

geotechnical data on grain-size distribution and plasticity of selected lithologic units, and an 

assessment of the geology and hydrogeology. Data from the French Drain geotechnical 

investigation report (EG&G, 1990a) were used to support geologic and hydrogeologic 

interpretations related to design and function of the French Drain. 

A4.1 INTRODUCTION 

The French Drain has been constructed as part of the Interim Measure/Interim Remedial 

Action (IM/IRA) for OU1 (EG&G, 1990b). The IM/IRA is part of a comprehensive, 

phased program of site characterization, remedial investigations, feasibility studies, and 

remedial/corrective actions currently in progress at RFP. These investigations are pursuant 

to the Department of Energy (DOE) Environmental Restoration Program, and the Federal 

Facility Agreement and Consent Order (known as the Interagency Agreement). In 

accordance with the Interagency Agreement, RFP has identified 16 operable units for 

prioritized implementation of remedial investigations, feasibility studies, and remedial 

actions. OU1 has been given the highest priority because of the presence of high 

concentrations of volatile organic compounds (VOCs) in alluvial groundwater and the 

proximity to Woman Creek, which drains the southern part of RFP. A remedial 

investigation and feasibility study, which is currently in progress, will determine the full 

nature and extent of contamination and propose a plan for final remediation of OU1. The 

French Drain is designed to capture contaminated alluvial groundwater from OU1 and 

prevent further downgradient contaminant migration, which may pose a long-term threat to 

public health and the environment. 
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A4.1.1 Purpose 

The purpose of the geologic characterization of the French Drain alignment is to provide 

detailed lithologic descriptions and geologic cross-sections of the stratigraphic units 

uncovered along the French Drain excavation at the 881 Hillside Area, Operable Unit No. 1 

(OU1). Structural features are described and observations pertaining to the local 

hydrogeology are presented. Supporting data include laboratory results of grain-size 

distribution and plasticity for each lithologic unit and in situ bedrock hydraulic conductivity 

measurements. This information was used to supplement the OU1 Phase I11 field 

investigation. Also, documentation of geological features and hydrogeological conditions 

along the trench of the French Drain gives important three-dimensional confirmation data 

for the French Drain geotechnical investigation. Collectively, these data are used to refine 

the OU1 site geological and hydrogeological conceptual models and provide a 

comprehensive characterization of the site. The most important information gathered 

during this study concerns the size and morphology of slumps and their affect on the 

occurrence of groundwater. 

A4.1.2 Background 

The French Drain is designed to capture contamin ted alluvial groundwater from OU1 and 

prevent further downgradient contaminant migration, which may pose a long-term threat to 

public health and the environment. As part of the IM/IRA, a geotechnical investigation was 

performed prior to construction of the French Drain to evaluate site characteristics along 

the proposed French Drain alignment and to support the geotechnical design (EG&G, 

1990a). Forty-two borings were drilled on approximately 100-foot centers along the entire 

length of the proposed French Drain and the influent/effluent lines. The borings were 

lithologically logged and the information was recorded on borehole log forms. In addition, 

geotechnical testing was conducted on 42 soil and bedrock samples taken from selected 

borings. Packer tests and back-pressure permeability tests were performed to identify 

bedrock locations with a hydraulic conductivity of 1 x centimeters per second (cm/sec) 

or less. 
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Construction of the French Drain began in November 1991 and was completed in April 

1992. It was constructed by excavating a trench approximately 1,435 feet in length along the 

downgradient boundary of OU1 (Figure A4-1). Construction control points were established 

at 50-foot intervals and given a station identification number (0 + 00 at the west end with 

50-foot increments to the east, Le., 0 + 50, 1 + 00, 1 + 50, etc.). The drain was not 

continued west of station 5 + 00 for the following reasons: 

@ 

e The additional 500-foot segment of the drain would be likely to capture clean 
groundwater, which would significantly dilute contaminated waters collected 
by the drain and result in less effective removal of contaminants by the 
treatment plant. 

e Further construction would jeopardize the stability of the hillside and place 
stresses on the gas transmission line in this area. Test pits dug at 100-foot 
intervals west of the present western terminus of the French Drain 
encountered saturated alluvium, including artesian conditions at one location. 
It was felt that continued construction would undermine the foundation of the 
hillside and promote conditions favorable for slumping. 

Data from French Drain monitoring wells 10562 and 10692 will be used to determine 

whether contaminants exist in the groundwater west of the current terminus. The western 

end of the French Drain collection pipe was capped; however, should there be a need to 

extend the French Drain to the west, the cap can be easily removed for the expansion. The 

IM/IRA plan (EG&G, 1990b) also specified that the eastern end of the French Drain be 

constructed 150 feet further to the east; however, the drain was shortened because wells east 

of this point have historically been dry, and continued construction to the east would have 

required crossing a gas line. 

0 

The French Drain is installed approximately 2 feet into bedrock to fully penetrate material 

exhibiting a hydraulic conductivity of 1 x cm/sec or less (Figure A4-2) (EG&G, 1990b). 

In general, the bedrock has a hydraulic conductivity two orders of magnitude lower than the 

alluvium, which prohibits underflow in the shallow bedrock (EG&,G 1990b). A permeable 

geotextile membrane was placed on the north wall of the excavation to allow for capture of 

the alluvial groundwater. An impermeable polyvinyl chloride membrane was placed on the 

south wall of the French Drain to prevent captured groundwater from migrating 

downgradient of the system. Perforated pipe was installed in the keyway for collection of 0 
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e groundwater. The keyway was then backfilled with gravel and covered with a geotextile 

membrane. Class I soil was placed on top of the geotextile membrane to a depth of 

approximately 1 foot and the entire excavation was backfilled with material excavated during 

the French Drain construction. 

The inclusion of the downstream polyvinyl chloride membrane combined with the continuity 

of the drain provides positive cutoff of the alluvial groundwater. A polyvinyl chloride (PVC) 

collection pipe inside the drain directs flow under gravity to a 6-foot-wide collection gallery 

sump (Figure A4-3). Groundwater is also collected from a collection well at the base of 

individual hazardous substance site (IHSS) 119.1 (source well), where it is pumped to the 

sump (Figure A4-3). The sump, equipped with a submersible pump, delivers the water from 

the drain to the treatment plant. In addition, contaminated groundwater discharged from 

the Building 881 footing drain is piped directly into the French Drain (Figure A4-3). The 

source well and footing drain flows commingle with alluvial groundwater collected by the 

French Drain. 

0 The collected groundwater is treated using an ultraviolet/hydrogen peroxide system (for 

organics removal) and an ion exchange system (for inorganics removal). The water 

treatment system is enclosed in Building 891 to protect weather- or temperature-sensitive 

components. Following treatment, the water is directed to an effluent storage tank for 

sampling and analysis prior to being discharged to the South Interceptor Ditch. Water from 

the South Interceptor Ditch then goes to the C-series ponds. 

A4.1.3 Report Organization 

This report describes the geology along the French Drain. Section A4.2 provides a 

description of specific field methods used for data collection; a discussion of the geology, 

hydrogeology, and structure in the area of the French Drain; and a comparison between the 

results of the geotechnical investigation and this geologic characterization. Section A4.3 
discusses uncertainties and sources of error for the geologic characterization, and 

Section A4.4 provides a list of references. e 
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Pertinent information supporting the geologic characterization are presented in the 

attachments. Attachment A4- 1 contains the lithologic descriptions for the units displayed 

on the geologic cross-sections, and Attachment A4-2 contains the geologic cross-sections. 

Included in the preface for Attachment A4-1 is a guide for the use of the attachment. 

Attachment A4-3 contains the laboratory data packets for the geotechnical samples, and 

0 

Attachment A4-4 the tables summarizing the geotechnical results for alluvial and bedrock 

materials (Attachments A4-4- 1 and A4-4-2, respectively). 

A4.2 GEOLOGIC CHARACTERIZATION ALONG THE FRENCH DRAIN 

This section presents a description of the field methods used to obtain geologic data in the 

French Drain excavation; a description of lithologic units, geologic structures, and ground- 

water-bearing zones; and a comparison of geologic units and hydraulic conductivities from 

the French Drain geotechnical investigation with results from this investigation. All field 

methods were performed in accordance with applicable Environmental Management 

Department Standard Operating Procedures (SOPS). e 
A4.2.1 Methods 

The French Drain geologic characterization was conducted in accordance with the field 

sampling plan presented in the French Drain geologic characterization work plan (EG&G, 

1992a) and Geotechnical SOP GT.7, Logging Pits and Trenches in Construction Excavations 

(EG&G, 1991a). Only the north slope of the French Drain excavation was characterized 

because the staging and preparation of construction materials (geotextile membrane, 

impermeable membrane, pipe, etc.) on the south slope prevented visual observation of 

geologic relationships. The geologic characterization activities were conducted while the 

French Drain was under construction. 

A4.2.1.1 Mapping and Logging of Soil and Bedrock Units 

@ Soil and bedrock contacts were mapped at 25-foot transect intervals whenever construction 

activities of the French Drain permitted. Transect intervals coincided with control points 
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established along the drain alignment as specified in the engineering design for the French 

Drain (Engineering-Science, 1991). These control points were surveyed in the field by 

Merrick and Company and marked with wooden stakes at 50-foot intervals. Each stake was 

identified with a station number. Transect intervals were projected to the north slope of 

the excavation from the surveyed control points. Transect intervals mapped between control 

points were measured by tape from a surveyed station. Measuring tapes were placed at 

transect intervals and draped vertically along the excavation to determine unit thickness, 

depth to sample locations, and depth to soil and bedrock contacts. 

Prior to logging, a hand pick was used to dig a shallow vertical trench in the excavation wall 

to expose fresh, in-place soils and bedrock. Soils were described using the Unified Soil 

Classification System (USCS). Soil descriptions include classification, color, grain size, 

grading, angularity, plasticity, composition, bedding, and moisture content. Bedrock 

materials were described according to the Manual of Field Geology (Compton, 1962), and 

were classified according to the Wentworth grain-size scale. Bedrock descriptions include 

rock type, color, grain size, degree of sorting, porosity, cementation, friability, composition, 

bedding and internal structure, degree of weathering, fractures, slickensides, and moisture 

content. The distribution and orientation of structural features (e.g., faults, fractures, shear 

planes, and structures formed by creep and drag or sliding), geomorphologic features (e.g., 

slumps associated with these movement patterns), and hydrogeologic features (e.g., seeps, 

zones of saturation, and zones of high permeability) were noted. The apparent thickness 

of lithologic units and location of structural and other features were measured to the nearest 

tenth of a foot. The slope angle at each transect interval was measured using a Brunton 

compass. All measurements, including apparent unit thicknesses, depth to sample locations 

and structural features, seeps, depth of excavation, were corrected to true vertical depth and 

transferred to a geologic cross-section (scale of 1 inch equals 2 feet). Attachment A4-1 

provides the lithologic descriptions corresponding to the cross-sections and Attachment A4-2 

the geologic cross-sections. 
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A4.2.1.2 Sampling Soil and Bedrock Materials e 
During the French Drain excavation activities, a total of 207 soil and bedrock samples were 

collected for laboratory testing, which included grain-size/hydrometer analysis and Atterberg 

limits. Atterberg limits were run on each sample collected that contained an appropriate 

percentage of silt or clay-size particles. The geotechnical laboratory made this 

determination based on the results of the grain-size analysis. To the extent possible, 

samples were collected from fresh surfaces representative of the lithologic unit using a rock 

hammer and stainless-steel spoon. Sample material was usually collected in 8-ounce glass 

jars; however, 32-ounce, self-sealing plastic bags were used for samples with high 

percentages of gravels and cobbles. Soil and bedrock samples were collected from each unit 

along the transect intervals when construction activities for the French Drain permitted. 

Sample locations were measured and recorded on the field maps. Each sample was 

numbered by station number and distance from the top of the slope. Sample locations were 

corrected to true vertical depth on the final geologic cross-sections (scale of 1 inch equals 

2 feet). e 
A.4.2.1.3 Classification of Soil and Bedrock Samples 

All field classifications were corrected to reflect laboratory grain-size analysis results prior 

to their inclusion on the geologic cross-sections. The components of each sample were 

recorded as percent by weight and the results were plotted on a U.S. Standard sieve size 

chart (Figure A4-4). Soils were classified according to the USCS and bedrock materials 

were classified according to the Wentworth grain-size scale (Geotechnical SOP GT. 1, 

Logging of Alluvial and Bedrock Materials; EG&G, 1991a). Table A4-1 is a comparison 

between the two systems. Each soil classification was given a USCS symbol; Figure A4-3 

illustrates the major divisions of the USCS along with the letter, symbol, and description for 

each classification. The use of modifiers and the terms "with some" or "trace" were based 

on percentages of the material and criteria set forth in Geotechnical SOP GT.l (EG&G, 

1991a). 
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Attachment A4-4 contains the geotechnical analysis results. In deviation from the SOP 

guidelines, a #230 mesh sieve was used to determine the percentage of silt and clay in all 

laboratory grain-size analyses. The grain-size distribution curves (see Figure A4-4 for 

example) display the percentage of material that passes through each standard sieve. In 

order to classify the unconsolidated materials according to the USCS system, which requires 

the use of a #200 standard sieve, the percentage of materials passing through a #200 

standard sieve was interpolated from the grain-size distribution curves. 

Attachment A4-3 provides the analytical data packets from which these classifications are 

based, and Attachment A4-4 presents tables summarizing these data. 

A.4.2.1.4 Collecting In Situ Hydraulic Conductivities of Bedrock 

In situ hydraulic conductivities in bedrock were measured by drilling a 6-inch hole at grade 

level and filling the hole with water to measure the rate of infiltration. Hydraulic 

conductivities of bedrock were measured at 100-foot intervals unless prevented by 

construction or excavation activities. Methods for measuring in situ hydraulic conductivity 

of bedrock are detailed in Geotechnical SOP GT.23, In Situ Hydraulic Conductivity Tests 

(EG&G, 1991b). 

A4.2.2 Lithologic Units 

A4.2.2.1 Top Soil 

Top soil encountered in the French Drain excavation generally consisted of clay with varying 

amounts of silt and sand. USCS classifications ranged from silty clay (CH) to sandy clay 

(CL/CH) with some sandy silty clay (CL) observed from station 8 + 15 east to 

station 8 + 42. The top soil was generally grayish brown to dusky yellowish brown. Grain- 

size distribution varied greatly, ranging from a clay matrix to gravels with some cobble 

constituents. Plasticity was low to medium. Top soil was also characterized by high organic 

content, traces of vegetation roots, and a trace to some powdery caliche occurring as blebs 

or as filling in partings and fissures. 
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e A4.2.2.2 Artificial Fill 

Artificial fill encountered in the French Drain excavation generally consisted of sandy silty 

clay (CL) with varying amounts of gravel. The fill was generally grayish brown to dark 

yellowish brown and contained varying amounts of roots and construction debris such as 

nails, bricks, and wood chips. Grain-size distribution varied greatly, ranging from a clay 

matrix to gravels with traces of cobble constituents. Artificial fill was generally encountered 

from station 8 + 95 west to station 5 + 00. 

A4.2.2.3 Alluvium 

The alluvium encountered during the construction of the French Drain is derived from the 

Rocky Flats Alluvium (Scott, 1965). Based on field observations and geotechnical analytical 

results, the alluvium was composed of clay and sand with varying amounts of silt and gravel. 

The color range was typically restricted to reddish brown or brown. The alluvium was 

poorly sorted with subangular to subrounded clasts of sedimentary, igneous, and 

metasedimentary rocks. Locally, the alluvium contained abundant clasts of underlying 

bedrock. The alluvium was generally poorly cemented, but some of the alluvial material was 

moderately cemented with caliche. 

e 

During the construction of the French Drain, lenticular, tabular, and wedge-shaped units in 

the alluvium were encountered and mapped. Wedge-shaped units with local facies changes 

dominated the western portion of the drain, whereas the eastern section was generally 

characterized by tabular and lenticular units. These types of bedding features are the result 

of fluvial depositional processes. Attachment A4-1 provides specific lithologic descriptions 

for each alluvial unit. 

A4.2.2.4 Colluvium 

a Colluvial material encountered during the construction of the French Drain was a mixture 

of reworked alluvial and bedrock materials. Slumping plays a major role in colluvial 
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deposition at 88 1 Hillside Area. Typically, the colluvium was nonstratified, poorly sorted, 

and generally poorly cemented. 

Slumped blocks consisting of alluvial and displaced bedrock materials were the most 

prominent types of colluvial material found at the French Drain excavation. Other 

colluvium may be related to frost heaving and undercutting. Slump blocks are illustrated 

on several of the panels (cross-sections 25 and 26, Attachments A4-2). The claystone 

portion of the slump blocks, unless severely weathered, often exhibited characteristics similar 

to those in the underlying bedrock, i.e., blocky texture, manganese oxide staining, and 

limonite concretions. In addition, slump blocks were found to contain or to be bounded by 

shear planes with slickensides. Section A4.2.3 discusses slump mechanics in more detail. 

Erosional processes have also resulted in the incorporation of both bedrock and slumped 

bedrock material into the colluvium, and have also truncated the limbs of some slump 

blocks. Attachment A4-1 provides specific lithologic descriptions of the colluvial units. 

A4.2.2.5 Bedrock 

Bedrock encountered during the construction of the French Drain is thought to be the upper 

portion of the Cretaceous Laramie Formation. The upper Laramie Formation consists of 

gray claystone, sandy claystone, and fine- to medium-grained buff-colored sandstone 

(EG&G, 1992b). The material observed in the field was consistent with this description of 

the Laramie Formation and the results of the geotechnical analyses. The bedrock logged 

and analyzed during the French Drain geologic characterization also corroborated data from 

the surface geologic mapping study (EG&G, 1992b). The surface geologic mapping report 

geologic characterization describes the upper part of the Laramie Formation as consisting 

of primarily olive-gray and yellowish orange claystone with iron nodules with lenticular beds 

of light olive-gray, fine-grained, and friable sandstones. 

Typically, the bedrock at the French Drain consisted of claystone that was medium to dark 

gray and highly plastic, and at times moderately fractured with limonite staining along the 

fractures. Subunits within the claystone consisted of tan siltstone and sandstone with varying 
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amounts of clay that generally displayed fracture patterns similar to the claystone. 

Sandstones consisted mainly of very fine- to medium-grained, subangular to subrounded 

quartz sand, with local millimeter thick limonite staining. Generally the bedrock was poorly 

indurated and highly friable; however, at station 12 + 30, well-cemented sandstone was 

observed and mapped. 

* 
Constituents found in the bedrock units included traces of gravel; locally abundant, 

subrounded gravel-sized limonite concretions; dendritic manganese oxide staining; 

carbonaceous material; and fossils such as limonite-replaced stems and leaf structures. 

Locally, the sandstones and siltstones displayed poorly developed cross-bedding. According 

to visual observations, primary porosity in the mapped portion of the exposed bedrock in 

the French Drain excavation was low. Pore spaces, even in sandstone, appeared to be filled 

with clay, silt, or cement; however, secondary fracture porosity exists throughout the 

bedrock. Attachment A4-1 provides specific lithologic descriptions for the bedrock units. 

A4.2.3 Geologic Structures a 
Geologic structures at the 881 Hillside Area include slumps and faults. 

A4.2.3.1 Slumps 

The lithologic units encountered during excavation of the French Drain consist of alluvium, 

colluvium, and bedrock. These units have been subjected to multiple episodes of complex 

slumping. The following paragraphs describe the generic process of how slump blocks form 

and move as well as the specific occurrences of slumping in the area of the French Drain 

excavation. 

Description 

The slump blocks observed at the 881 Hillside Area exemplify the characteristics of 

rotational sliding or slumping (with earth flow occurring at the foot of the slump block) a 
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(Shuster and Krizek, 1978). Figure A4-6 presents a block diagram of a typical slump, and 

Figure A4-7 a plan view. 

A rotational slide or slump is a slide along a shear plane that is curved upward; in most 

instances, the shear plane is spoon-shaped (Figure A4-6), and the movement is rotational 

about an axis parallel to the slope. The slump is typically composed of three areas: the 

head, the body, and the foot, with each exhibiting different characteristics of movement. 

The direction of movement at the head area is predominantly downward with the top 

surface tilting backward towards the slope. The main body of the slump moves downslope 

along the curvature of the shear plane. This shear plane is rarely uniform and is influenced 

by pre-existing features of the ruptured material (e.g., fractures and bedding planes). The 

toe area of the main body of the slump exhibits upward thrusting movement at the distal 

end or toe of the shear plane, which causes a slight uplift of material. The foot area of the 

slump has movement typical of earth flow, due to the material behaving as a plastic solid, 

and results in a hummocky surface topography. 

Water from surface runoff and precipitation (i.e., snow and rain) typically ponds at the 

backward tilt of the slump head. This water can wet the shear plane and cause areas of 

instability that may cause the slump to continue to move until a stable slope is attained. 

The main body of the slump tends to develop transverse cracks, longitudinal cracks, and 

pressure ridges due to differential tension and varying rates of internal movement as the 

mass glides over the concave shear plane. These transverse cracks may extend downward 

and contact the underlying shear plane surface (Shuster and Krizek, 1978). Transverse 

cracks that laterally dissect the entire main body or intersect other transverse cracks may 

develop into minor scarps. When this happens, multiple slump blocks are created, each with 

a curved shear plane tangential to the primary shear plane. Each individual shear plane 

from the multiple slump blocks intersects at depth to form a common basal shear plane 

surface (Harding, 1991). The top surface of each slump block may develop pressure ridges 

due to the backward tilting of the slump block as the downslope movement occurs. Figure 

A4-8 depicts the complexity of this situation. 
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Occurrences and Observations 

0 
The slumps observed during construction of the French Drain ranged in height from 

approximately 10 to 30 feet and in width from approximately 30 to 200 feet (Figure A4-7), 

and exhibited many of the features described above. The head of the slumps exhibited 

scarps containing slickensides with striations and furrows trending generally north-south, 

indicating downslope movement. Ponding of surface water was observed between the scarp 

and the top head surface at areas near stations 5 + 00 to 6 + 00. Ponding was also noticed 

in secondary minor scarps of blocks within the main body of slumps from stations 6 + 00 

to 8 + 00. Crown cracks developed during construction of the French Drain in the area 

north of the perimeter road north of stations 9 + 00 and 10 + 00. 

The slump identified at station 14 + 50 to 15 + 00 did not have the typical U-shaped cross- 

section. It is interpreted that the French Drain in this area cuts very close to the main 

scarp. If the trench had intersected the flanks of the slump, the cross-sectional view of the 

slump at the main scarp would have been convex instead of concave. 

Flanks of the slump blocks were observed during construction and mapping of the French 

Drain. Typically, the scarp plane on the flanks extended from the bedrock upward and 

could not be traced through the alluvium. Occasionally, the flank scarp planes were 

truncated by subsequent erosion and deposition of alluvial materials. The angles of the 

flanks ranged from 5 to 80 degrees and are displayed on cross-sections at stations 11 + 35 

and 13 + 50 to 14 + 00 (Attachments A4-2 and A4-3). Subsequent erosion has removed 

the upper portion of some flanks and some lateral edges of some slump blocks observed at 

stations 13 + 40 and 16 + 80. 

Diagonal en echelon tension cracks were observed at station 2 + 00 during construction. 

This area was 300 feet beyond the west end of the French Drain at station 5 + 00. This 

area is interpreted to be the right flank of a slump in which the left flank begins at station 

11 + 35. The cracking observed at station 2 + 00 was perhaps due to remobilization of the 

slump block during construction activities. 0 
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Tangential and reverse angle shear planes at the toe of a slump block were observed at 

stations 6 + 50 to 4 + 50 on the south slope of the excavation. In this interval, the slump 

block at station 5 + 50 was lithologically similar to claystone bedrock; however, excavation 

revealed a thin veneer of claystone overlying alluvium. This alluvium contained a high 

percentage of claystone inclusions in the matrix. It appears that when the tangential 

shearing occurred, the claystone inclusions smeared along the shear surface forming a thin 

veneer over the alluvium. 

Transverse cracking was observed in slump blocks remobilized during construction activities. 

As these blocks moved downslope, the main body developed transverse cracks that were 

open and exposed to the surface. With continued slumping, the alluvial material became 

entrained beneath the slump block along the shear plane (cross-sections 26 to 28, 

Attachment A4-2). Additional slump movement would have forced the material into the 

lower surface of the slump block and reformed the shear plane. 

The topography between the French Drain and Woman Creek has a hummocky appearance 

and many north-south trending lobate ridges. This topography may be due to slumping or 

to cut-and-fill construction activities. The toe areas of slumps typically exhibit hummocky 

topography. 

Discontinuous shear planes and small concave fracture blocks were observed in the 

competent bedrock in areas adjacent to the prominent slump blocks. These are interpreted 

as being related to tensile and compressive stresses, i.e., the initial increased tension and 

shearing from initial movement and subsequent lateral and vertical release of 

restraininglconfining stress after the mass moved downslope. 

A4.2.3.2 Faults 

During construction of the French Drain, a structure was encountered in the bedrock at 

station 11 + 80 that was planar and flanked by silty claystone on one side and sandy clayey 

siltstone on the other. Caliche was present along with the contact between these units. 

Only a 2- to 3-foot vertical section of the structure was exposed at the base of the trench. 
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The structure exhibited a north-south strike with a dip of 45 degrees east. Neither gouge 

nor breccia was visible on either side of the structure. The shear plane was not visible due 

to the high degree of caliche cementation. The upper portion of the structure appeared to 

be truncated by an erosional surface overlain by gravelly clay. 

The origin of the structure may be interpreted as a normal fault or a back thrust associated 

with thrust faulting. There is currently no compelling evidence to accept either 

interpretation. For example, the siltstone strata, located in the hanging wall east of the 

structure, had a bedding dip of 10 to 20 degrees to the west with a north-south strike. As 

the siltstone strata approached the fault plane from the east, the bedding angle changed to 

a dip of 10 degrees to the east. This indicated drag in the hanging wall resulting from 

movement along the fault. This drag folding is characteristic of a normal fault; with the east 

hanging wall moving down relative to the west foot wall (Billings, 1972) in an extensional 

regime. Claystone west of the fault was massive and did not exhibit apparent bedding in the 

exposed excavation. A sequence of sandy clayey siltstone and silty sandstone overlying silty 

claystone was observed at station 11 + 30 west of the fault. This siltstone and sandstone 

sequence was similar to the stratigraphic sequence immediately east of the feature at station 

11 + 85, supporting the interpretation that the down-thrown block is the hanging wall of a 

normal fault. Conversely, a previous report (EG&G, 1992b) suggested the structure is the 

result of a compressional regime, which supports a possible back thrust origin. A thorough 

investigation of the structural regimes is needed to determine the origin of the structure, 

which is beyond the scope of work of this project. 

a 

A4.2.4 Hydrogeology 

During the construction of the French Drain, groundwater was encountered infrequently in 

both the alluvial and colluvial deposits and in the bedrock. Groundwater in alluvial and 

colluvial deposits generally resides in bedrock lows. Although the geologic characterization 

task did not include a technical hydrogeological investigation at the French Drain, the 

occurrence of groundwater and water-bearing properties of the unit were characterized from 

visual observations and geotechnical analysis of soils and bedrock samples. Given the 

complex array of sedimentary material exhibiting a wide range of particle sizes (clay to 
@ 
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cobbles) and varying degrees of compaction, the groundwater regimes appear to be 

heterogeneous and anisotropic in both alluvial and in bedrock material. 

A4.2.4.1 Alluvial Groundwater 

Most of the alluvial groundwater appears to occur in distinct lithologic zones bounded by 

lower permeability clays. Slump glide planes typically occur in the clays beneath the isolated 

groundwater zones. Excavation of the slope for the French Drain across these groundwater 

zones resulted in slope failure. 

In the alluvium, groundwater appears to be largely confined to two units: a sandy to clayey 

silt unit and a silty sand and gravel unit. The laterally continuous sandy to clay silt units 

are underlain by impermeable clay layers and overlain by very moist clay (cross-sections 5, 
6, 7, 8, 10, and 11; Table A4-2). On cross-section 5 at station 6 + 75, three seeps were 

mapped in a lenticular clayey silt unit bounded by silty clay. Although hydraulic conductivity 

tests were not performed, the high percentage of sand- and silt-sized grains would appear 

to give this unit a higher porosity than the surrounding silty clay. These seeps may have 

been due to gravity-induced flow across the excavation wall, since excavation activities 

revealed open fractures from which water appeared to be seeping. 

Groundwater occurs in silty sand and gravel units, which pinch out laterally and vertically 

on exposed slopes. These units are the result of mass wasting of the Rocky Flats Alluvium 

down the hillside. On cross-section 6, 7, and 8 from station 7 + 15 to station 8 + 15, a 

series of seeps originated in moist to wet silty clayey gravel, gravelly sand, and clayey sand, 

which restricts water to the sands. These units are bounded by silty clay, which restricts 

water to the sands. The wet gravelly sand, silty clayey gravel, and clayey sand, unstable due 

to saturated conditions and the release of geostatic pressure along the excavation, flowed 

into the keyway in the French Drain from both sides of the trench, necessitating the 

construction of de-watering wells. These units produced the highest volume of water 

encountered during the French Drain excavation. Hydraulic conductivity tests were not 

performed on these units; therefore, flow rates cannot be quantified. 
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Groundwater also seeped from a lithologic zone at stations 9 + 50 at 18.65 feet below 

ground level (cross-sections 10 and 11). This seep originated at the base of a gravelly sand 

unit that is underlain by silty clay. Although hydraulic conductivity tests were not performed 

in this lithologic zone, the silty clay appears to be sufficiently impervious to act as an 

aquitard or aquiclude, restricting groundwater to the gravelly sand unit. Most of the 

groundwater in slump blocks was observed in these zones. 

Small amounts of groundwater were also observed intermittently along shear planes and in 

clay molds of gravels or cobbles. Along shear planes, water was observed as isolated traces 

of moisture along shear planes typically found in silty clay and clay slump blocks. One such 

occurrence was encountered along a shear plane at station 7 + 60 at 20.2 feet below ground 

level (cross-section 7). Water likely entered shear planes due to the release of geostatic 

pressure along the excavation wall. 

Traces of groundwater in clay molds of gravels or cobbles were typically found in highly 

weathered caliche zones. When the gravels or cobbles were removed from the surrounding 

clays, moisture was observed on the gravels or cobbles and along the clay matrix. Similar 

to the water found along the shear planes, this moisture was not flowing and occurred as 

isolated droplets. One such weathered zone containing moisture in gravel or cobble molds 

was found overlying silty claystone zone from stations 18 + 00 to 19 + 35 (cross-sections 

28 to 30). 

A4.2.4.2 Bedrock Groundwater 

The only occurrence of groundwater in the bedrock noted during construction of the French 

Drain was found in a fractured silty sandstone/clayey siltstone zone from Stations 10 + 50 
to 11 + 00 at 37 to 41 feet below the ground surface (cross-sections 12 to 14). Water was 

observed to be seeping at intermittent locations from fractures near the contact with 

underlying dry silty claystone. These fractures may have experienced dilation due to the 

removal of overburden. This water-bearing unit was overlain by at least 4 feet of damp, 

dense, silty claystone. The exposed thickness of the water-bearing zone did not exceed 4 a 
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feet. Hydraulic conductivity of the silty claystone was measured in situ at 7.084 x lo-’ 
cm/sec. 

A4.2.4.3 Evidence of Previously Existing Water 

Surface water may pond in low areas at the top of slump blocks, and preferential surface 

water flow occurs along the margins of the slumps. Water may enter slumps either through 

surface or groundwater infiltration. Figure A4-9 illustrates potential routes of water 

infiltration, conduits within a slump body, and resulting seeps. Once water has infiltrated 

the slump, clay smearing along the shear planes can prevent water from migrating past the 

shear plane, which results in perched groundwater conditions. Subsequent continued 

slumping and/or internal settling can seal the shear plane, locally isolating water or forcing 

it from the slump in the form of seeps. The subsequent evaporation of groundwater in the 

vadose zone causes the precipitation of minerals such as caliche. 

Although actual groundwater occurred only infrequently along the French Drain excavation, 

there was abundant evidence of previously existing water throughout the alluvium, 

colluvium, and bedrock. This evidence appeared as limonite and manganese oxide staining 

and caliche deposits. Limonite, a yellowish orange iron oxide, was frequently found as 

mottling in the alluvium, and also occurred as staining along fractures in bedrock and in 

slumped bedrock. Occasionally, limonite was noted in the bedrock as a replacement mineral 

in plant fossils and as subrounded, gravel-sized concretions. Black, dendritic manganese 

oxide staining was observed and logged frequently in both bedrock and slumped bedrock. 

Caliche, a calcium carbonate precipitate commonly forming at the water table, was prevalent 

throughout the alluvium; it occurred as a powdery to well-cemented, buff-colored precipitate 

in fissures or voids. The pattern and occurrence of caliche zones do not visibly appear to 

be the result of anything resembling a regional or local water table, but are probably the 

result of intermittent water moving through the various conduits within individual slump 

blocks. Intermittent groundwater, which has periods of recharge and evaporation dependent 

on climatic conditions, would explain the deposition of the caliche. No caliche was found 

in undisturbed bedrock. 
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At station 11 + 80 at 37 feet below ground level (cross-section 15), a possible fault was 

logged between a silty claystone and sandy clayey siltstone. The observable fault zone was 

noted to be completely filled with dense, well-cemented caliche. The caliche may act as a 

seal, preventing the fault zone from acting as a groundwater conduit. During construction, 

no moisture was observed at or near the fault plane. 

Caliche had also been deposited in old shear planes at several locations along the French 

Drain excavation. From station 13 + 45 to 13 + 95 (cross-sections 18 and 19), a truncated 

shear zone with abundant caliche was observed and logged. No moisture was observed in 

this zone. 

A4.2.5 Comparison of Geotechnical Investigation and the Geologic Characterization Data 

A4.2.5.1 Geologic Correlation 

Greater subsurface exposure during the construction of the French Drain allowed for a more 

accurate identification of geologic units than during the geotechnical investigation. The 

extent of slumping at the hillside was not as apparent during the geotechnical investigation 

because geologic interpretation was restricted to samples collected during drilling. 

* 
Table A4-3 lists the sample data obtained from the geotechnical investigation. In addition 

to the tested interval, resulting grain-size analyses, and subsequent classification, Table A4-3 

also displays the approximate location of the boreholes to stations along the French Drain 

alignment. The columns appearing under the heading Geologic Characterization in 

Table A4-3 represent the revised classification, test intervals, and grain-size analyses of 

samples obtained during the French Drain construction that correspond to test intervals in 

the geologic characterization borings. For example, the following three samples, collected 

during borehole testing and logged during the geotechnical investigation, were incorrectly 

identified as bedrock. These samples are listed in Table A4-3 as follows: 

0 B301190 Test Interval 23.60-24.00 
0 B301090 Test Interval 31.10-31.50 
a B300590 Test Interval 10.60-11.30 
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A4.2.5.2 Hydraulic Conductivities 

As stated in the IM/IRA plan and decision document (EG&G, 1990b), the French Drain 

was to be extended 2 feet into bedrock exhibiting a hydraulic conductivity of 1 x 10" cm/sec 

or less. Tests conducted during the construction of the French Drain and during the prior 

geotechnical investigation confirm that the bedrock material is appropriate and meets the 

requirement of the IM/IRA plan and decision document. 

Three different permeability tests were performed on the shallow bedrock along the French 

Drain; in situ packer tests, back-pressure permeability tests, and in situ falling head 

permeability tests. In situ packer tests, conducted at approximately 5-foot intervals, and 

back-pressure permeability tests conducted on core samples were performed in association 

with the drilling during the geotechnical investigation. In situ falling-head permeability tests 

were conducted at 100-foot intervals, where possible, on the exposed bedrock in the bottom 

of the excavated trench for the French Drain. The falling-head permeability tests were 

performed to confirm that the bedrock material had hydraulic conductivities equal to or less 

than 1 x 10" cm/sec. In situ packer tests measure horizontal hydraulic conductivity, whereas 

laboratory back-pressure permeability tests and in situ falling-head permeability tests 

measure vertical hydraulic conductivity. In general, the geologic formations were 

anisotropic. Most commonly, hydraulic conductivity is greater in the horizontal direction 

than in the vertical. Vertical conductivity is of foremost concern regarding the function of 

the French Drain because of the potential for contaminated groundwater to migrate beneath 

the French Drain. Both techniques used to measure vertical conductivities produced results 

that were less than 1 ~ 1 0 - ~  cm/sec. Table A4-4 presents the results of all three tests. 

In situ falling-head permeability tests were conducted in the base of the French Drain 

excavation between stations 19 + 28 and 10 + 45. These tests were conducted 

approximately every 100 feet in order to confirm that bedrock was hydraulically competent. 

The results of these tests (Table A4-4) indicate that all of the bedrock material tested was 

hydraulically competent. These tests were not performed west of station 10 + 45 due to 

unstable slope conditions that required rapid construction and backfilling techniques. Test 
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data collected from boreholes during the geotechnical investigation can substantiate 

hydraulic competency in materials west of station 10 + 45. @ 
Between stations 5 + 25 and 7 + 55, in situ permeability tests were not performed in the 

French Drain excavation due to construction activities. However, previously collected data 

on permeabilities from the geotechnical investigation indicate that the displaced bedrock 

materials were generally regarded as hydraulically competent. This displaced bedrock 

material was interpreted as in place during the geotechnical investigation and was subjected 

to in situ packer testing. The results of the in situ packer testing (Table A4-4) indicate that 

the displaced bedrock is able to maintain a hydraulic conductivity of 1 x cm/sec (or less) 

and is therefore suitable material in which to key the bottom of the drain. Given this 

criteria, the base of the French Drain is always below the top of bedrock. 

Some of the packer tests and back-pressure permeability tests conducted during the 

geotechnical investigation were performed on lithologies below the excavated grade of the 

French Drain. Data from these tests confirm that bedrock lithologies in areas where in situ 

falling-head tests were not conducted have hydraulic conductivities of 1 x cm/sec or less. 

These packer test results are indicative of materials confirmed as in-place bedrock. In 

addition, back-pressure permeability tests from these lithologies are comparable to the 

falling-head tests conducted during excavation in the exposed bedrock at the bottom of the 

trench. 

The permeability tests conducted during the geotechnical investigation correlate well with 

the in situ falling-head tests conducted during the French Drain construction. Intervals 

tested within the colluvial slump blocks exhibit characteristics similar to those of bedrock 

materials. This is primarily due to the predominance of bedrock material within these 

slumps. The subscripts in Table A4-4 identify the characteristics of each tested interval. 

A4.2.6 Conclusions 

0 A simplified sequence of the lithologic units exposed during the excavation of the French 

Drain is summarized as follows: 

Final Phase DI RFYRI Report 
EG&G, Operable Unit Number 1 
eg&g\oul \rfi-ri\feb\append-a\AppA4 .mar 

March 1994 
Page A421 



0 Top soil - The surficial soils grading from a brown sandy clay to a silty clay 

e Alluvium - A lateral and vertical gradational sequence of a reddish/brown 
clayey sand to silty clay with lenses of gravels to cobbles in a clayey sand 
matrix containing caliche and scattered inclusions of claystone blocks 

0 Colluvium - The alluvial and/or bedrock lithologies disturbed or displaced 
due to slumping and downslope movement 

0 Bedrock - The competent claystone, siltstone, and sandstone typifymg the 
upper Laramie Formation 

The geologic structures encountered during excavation activities included several slump 

features and a possible fault. The axis of the slump features encountered consistently 

trended east-west. The movement of the slumps was downslope based on north-south 

trending slickensides on the shear planes. The possible fault was northwest trending and 

had a northeast dip. 

The alluvial/colluvial groundwater flow system is interpreted as being anisotropic and 

heterogeneous. Slumps in the alluvium/colluvium influence groundwater flow patterns. It 

is theorized that as the slumps move downslope any permeable strata within the slump block 

may become juxtaposed with the claystone bedrock, thereby forming complex flow paths. 

The shear plane surfaces could intermittently conduct groundwater flow during periods of 

slope movement, although an inspection of exposed surfaces revealed no visible evidence 

of groundwater flowing through the shear planes. Examination of the possible fault plane 

encountered in the excavation revealed a dense caliche cement, which is indicative of 

previous groundwater movement. The fault plane appeared to be sealed, which prohibits 

further groundwater flow. Therefore, the possible fault is interpreted as having little or no 

influence on the present alluvial groundwater flow system. In the well-defined areas 

between slump scarps and the backward rotated tops of the slump block, depressions form 

where water from precipitation and alluvial seeps pond. Ponding of water was also noted 

at the base of the slump block upslope of the toe area. 

Groundwater flow within the alluvium/colluvium along the French Drain alignment appears 

to be largely confined to the following lithologic units: 
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0 Sandy to clayey silt - These laterally continuous units are underlain by 
impermeable clay layers and are overlain by very moist clay. The seeps may 
be due to gravity-induced flow across the excavation wall, since excavation 
activities revealed open fractures from which water appeared to be seeping. 

0 Silty sand and gravel - These materials are interpreted as channel deposits 
because they pinch out laterally and vertically on the exposed slopes. 
Groundwater in the silty sand and gravel deposits appears to be perched 
above a layer of silty clay. The highest rate of alluvial groundwater seepage 
was observed in these sands. Areas where these saturated sands occurred 
typically exhibited in-slope creep and earth flows during construction activities, 
possibly due to the release of geostatic pressure along the excavation. 

In summary, the anisotropy and heterogeneity of the alluvial groundwater flow system is due 

to the amount of lower permeability clay bounding water-bearing units in the alluvial 

material and the presence of discontinuous alluvial sand channels and silt layers within 

slump blocks. The slump blocks likely create closed systems and, therefore, inhibit lateral 

continuous flow through the hillside. Groundwater within a slump system is typically 

stagnant, but may flow to the surface and discharge as hillside seeps or may undergo 

evapotranspiration, leaving behind deposits of caliche. @ 
A4.3 UNCERTAINTIES AND SOURCES OF ERROR 

This section identifies all uncertainties and sources of error encountered during the French 

Drain geologic characterization. Standardized procedures and techniques for collecting data 

were always used to reduce the number of errors and the degree of uncertainty involved 

with the French Drain geologic characterization. However, construction activities took 

precedence and often hindered attempts to perform detailed logging in many areas. Varying 

excavation slope angles necessary to ensure slope stability during construction and errors in 

determining top of slope influenced apparent unit thicknesses and depth of excavation when 

corrected to true vertical depth. These conditions also made lateral correlation between 

units difficult. In addition, grain-size distribution analysis could be biased when coarse- 

grained materials were sampled. 
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A4.3.1 Construction Activities 

The quantity of data collected during the French Drain characterization was a reflection of 

the time available for logging and sampling. Construction activities would often limit data 

collection activities, introducing a degree of uncertainty to the mapped geologic 

interpretations presented in this report. Between stations 15 + 50 and 19 + 35, trenching 

activities were already underway before the geologic investigation was begun. In order to 

maintain schedule, the trench was mapped with 50-foot transect intervals (instead of 25-foot 

intervals). Samples to provide supporting laboratory data were collected only when major 

lateral and vertical lithological changes were noted; therefore, uncertainties with respect to 

visual interpretations of grain-size analysis are greater in this portion of the excavation. 

West of station 15 + 50, health and safety protocols due to excavation activities and slope 

stability problems limited logging and sampling activities to the end of the day, after 

excavation activities were completed. The time available to log at the end of each day was 

even further limited by the early sunsets during December and January. Through the 

addition of another geologist to assist in logging and sample collection, the vertical sampling 

frequency was increased, which provided better supporting laboratory data; however, time 

constraints still limited transect intervals to a 50-foot spacing. Because of limited time and 

the spacing of transect intervals, lateral correlation of the complex geology between stations 

13 + 00 and 13 + 50 required considerable inference. 

West of station 10 + 50 to the end of the excavation at station 5 + 00, transect intervals 

were mapped every 25 feet. Vertical and lateral sampling frequency provided the best 

coverage during this section of the excavation. However, poor slope stability in this area 

of the drain proved to be the greatest factor limiting data acquisition. When active 

slumping occurred, all personnel were required to leave the keyway and slope for health and 

safety reasons. The slumped material would be removed to restabilize the slope, and 

construction and backfilling operations would immediately resume to further stabilize the 

area. This periodically prevented the geologist from completing the logging and sampling. 

Lack of samples in the bedrock unit of transect 6 + 00 was due to restricted trench access 

caused by slumping. When trench access was restricted, information was inferred from the 
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nearest logged transect interval. Because of large-scale slumping in this area, shorter 

sections of the excavation were opened in an attempt to control slumping. When sections 

of open trench were reduced to 25 or 30 feet, the time between the end of excavation 

activities and the start of construction activities would limit the time available for data 

collection. Because of these time constraints, the transect interval at stations 7 + 50, 9 + 
25, and 5 + 75 were logged but not sampled. Additionally, transects at stations 8 + 50 and 

5 + 00 were not sampled in bedrock. 

The ability to trace units or structural features laterally from each transect interval was 

occasionally limited by construction activities. Units that did not correlate between transect 

intervals were assumed to pinch or grade into each other, but actual boundaries were not 

always possible to establish. Construction activities and unstable slope conditions did not 

permit the collection of samples from every unit along each transect. Although construction 

activities often placed limits on the ability of the geologist to provide detailed descriptions 

and consistent sampling, an attempt was made to sample and describe each new lithology 

when encountered. a 
A4.3.2 Lateral Correlation Uncertainties 

Lateral correlation between transect intervals was often difficult due to construction 

activities and varying slope angles. In addition, varying slope angles between stations 

11 + 20 and 10 + 90 and at station 13 + 40 added uncertainty to lateral correlations. 

Figure A4-10 demonstrates how the exposures of the geologic features may change due to 

varying slope angles. At station 11 + 00, excavation activities would often smear alluvial 

materials across the slope faces, thereby obscuring unit contacts and structural features. At 

station 11 + 00, excavated soil debris placed on the slope, sometimes in excess of 2 feet 

thick, prohibited logging of in-place soils. Geologic interpretation in such areas was inferred 

from the nearest logged transect interval. Shear planes encountered during initial 

excavation activities were often removed prior to logging in order to better stabilize the 

slope, altering the appearance of the lithologic and structural features and making them 

0 appear to be discontinuous. 
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A4.3.3 Thickness and Vertical Correction Errors 

The apparent thickness of soil and bedrock units and the mapped depth of excavation is 

greatly influenced by the estimated top of slope elevation and by varying slope angles. 

Placement of the measuring tape at the top of slope for each transect interval was by the 

best judgement of the geologist. Surface elevations presented on the geologic maps were 

estimated using the design specification for the French Drain (Engineering-Science, 199 1). 

Errors in estimating top of slope are reflected down the entire transect interval, including 

the depth of excavation. 

Errors affecting vertical corrections and apparent thicknesses can also be attributed to minor 

variations in slope angles. The slopes of the excavation were laid back at various angles as 

a means to control unstable slope conditions. Slope angles were measured by placing a 

Brunton compass on a long, flat object laying on the slope. Each obvious change in slope 

was measured; however, variances of 5 degrees or less were generally not recorded. The 

cumulative effect of many unrecorded minor slope changes could change apparent 

thicknesses and depth of excavation when correcting field data to true vertical depth. It 

should be noted that the mapped approximate depth of excavation reflects these inherent 

errors and does not reflect the actual constructed grade of the French Drain. 

A4.3.4 Uncertainties Associated With Comparing Laboratory Analyses 
With Field Observations 

Laboratory grain-size analyses were given in units of percent by weight. Data from samples 

collected with coarse-grained materials such as gravels and cobbles were biased high @e., 

the analytical sample results reported percentages of coarse-grained materials that were 

higher than the actual material found in the field). Therefore, the results of these samples 

had to be compared to field observations and categorized according to the best judgment 

of the geologist. 
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Table A41 

Grain Size Scales (millimeters) 

U.S.C.S. 
(unconsolidated 

material) 
wentworth 
(Bedroclr) Component 

> 76.2 
- 

76.2-19 
- 

19-4.76 
- 

- 
4.76-2 

2-0.42 
0.42-0.074 

- 
0.074 

256-64 
64-32* 

32- 16* 
16-8 

8 4 *  
4-2 

2- 1 
1-0.5 

0.5-0.25 
0.25-0.125 

0.125-0.0625 
0.0625-0.0039 

< 0.0039 

Cobbles 
Very Coarse Gravel 

Coarse Gravel 
Medium Gravel 

Fine Gravel 
Granule 

Very Coarse Sand 
Coarse Sand 

Medium Sand 
Fine Sand 

Very Fine Sand 
Silt 

Clay 

Pebbles 



Table A42 

Alluvial Ground-Water Seep Occurrences Along the French Drain Alignment 

Station Depth in Feet Lithology 

6 + 75 
6 + 75 

6 + 75 
7 + 15 

7+25 
7 + 50 

9 + 50 
8 + 15 

13.40 
16.00 

16.45 
23.80 

10.25 
12.00 

18.65 
23.80 

Clayey Silt 
Clayey Silt 

Clayey Silt 
Clayey Sand 

Silty Clayey Gravel 
Silty Clayey Gravel 

Gravelly Sand 
Clayey Sand 
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PREFACE 

The geology of the north slope of the french drain is shown on the 30 cross sections presented 

in Attachment A4-2. Each cross section represents a 50-foot east to west segment of the french 

drain excavation (scale of 1 inch equals 2 feet). Sheet 1 of 30 (Attachment A4-2) provides a 

location map for reference. Surface elevations recorded on the cross sections were estimated 

from the design specifications (Engineering Science, 1990). The approximate depth of 

excavation contains inherent errors discussed in Section A4-3 of the text and does not reflect the 

actual constructed grade of the drain. 

This attachment contains the lithologic descriptions of all units identified on each of the 30 

individual geologic cross sections. The U. S. C. S . classification for each overburden unit based 

on the laboratory grain size analysis is presented in parenthesis behind the unit name. The 

results of the laboratory grain size analyses are presented in Attachment A4-4. As discussed in 

Section A.4.2.1.3 (Classification of Soil and Bedrock Samples) in the text, the grain size graphs 

presented in Attachment A4-4 display the percent of material which passes through sieve 

number 230 for determination of silt and clay content. In order to classify the unconsolidated 

materials according to the U.S.C.S. system, the percentage of materials passing through sieve 

size number 200 was interpolated from the grain size distribution graph. 

Lithologic descriptions are furnished with superscripts to facilitate cross-referencing between the 

descriptions and their occurrence on the individual cross sections. The superscripts are specXic 

to each cross section and do not necessarily correlate to superscripts found on adjoining cross 

sections. 

Each cross section contains a key of symbols to identify the general geologic and hydrogeologic 

data. Additional information describing specific geologic, hydrogeologic or mapping data may 

be found on some of the cross sections. For instance; the "break in section" shown on cross 

sections 12 and 13 refer to the necessary shortening of the sections in order to fit the data on 

the figure. 
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SANDY SILTY CLAY (FILL) (CL)(’): with some gravel; pale yellowish brown (10 YR 614) 

to dark yellowish brown (10 YR 4/2); gravel (3 to 25 centimeters), well graded, rounded, 

quartzose and granitic; fine- to coarse-grained sand, well graded, angular, quartzose; low to 

medium plasticity; trace roots; trace nails, wood chips, etc.; damp. 

* 
CLAY (0”): with some sand and silt, trace gravel; possible top soil horizon and wetlands 

deposits; dusky yellowish brown (10 YR 2/2) to brownish black (5 YR 2/1); fine gravel, poorly 

graded, rounded, quartzose and metasediment; predominantly fine- to medium-grained sand, 

poorly to moderately graded, rounded, quartzose; high plasticity; noncalecreous; very organic; 

damp; grades to Clayey Sand (SC)(3), west of 5 + 34. 

CLAYEY SAND (SC)”): with some silt and gravel; brownish black (5 YR 2/1) to grayish 

brown (5 YR 3/2); fine gravel, poorly graded; fine- to coarse-grained sand, well graded, 

rounded, quartzose; low plasticity; sand forms 5 centimeter thick lenses; damp; grades to Clay 

(CH)(*) west of 5 + 16. 

SILTY CLAY (CL)(4): with some sand, trace gravel; moderate brown (5 YR 3/4) to moderate 
e 

yellowish brown (10 YR 5/4) with trace of medium light gray (N 6/0); fine gravel, poorly 

graded, rounded; fine- to medium-grained sand, poorly to moderately graded, rounded, 

quartzose; low to medium plasticity; non to slightly calcareous; gravel amounts increase with 

depth near bottom contact; damp. 

SILTY CLAY (CH)? with trace sand and gravel; reworked weathered claystone; light gray 

(N 7/0) to light olive gray (5 Y 6/1); fine gravel, poorly graded; fine- to medium-grained sand, 

poorly to moderately graded; medium to high plasticity clay; some clasts of the overlying silty 

clay were mottled near the upper contact, trace limonite concentrations, trace caliche mottled 

in; damp. 

Final Phase III RFURI Report 
EG&G, Operable Unit Number 1 
eg&g\oul \rfi-ri\feb\append-a\a4-attl .app 

March 1994 
Page A 4 3  



SILTY CLAY (CL)% with trace sand and gravel; slightly weathered reworked claystone; 

medium gray (N YO); fine gravel, poorly graded; fine-grained sand, poorly graded; low 

plasticity; weak subblocky texture starting to develop; trace limonite staining mottled in; trace 

very pale orange (10 YR 8/2), 2 to 4 centimeter, rounded, caliche nodules near upper contact; 

damp; grades to Clay (CH)* west of 5 + 14. 

CLAY (CH)(% with some silt, trace sand; reworked weathered claystone; medium gray 

(N 5/0); fine-grained sand, poorly graded; high plasticity clay; trace small (2 to 5 millimeter) 

rounded, waxy claystone clasts; some caliche mottled in; damp. 

CLAYSTONE‘”: with some silt, trace sand; medium gray (N 5/0); fine- to medium-grained 

sand, moderately sorted, subblocky to blocky texture, slightly weathered with limonite staining 

along contact with shear plane, weathering decreasing with depth; damp, grades to Silty 

Claystone(’) west of 5 + 44. 

SILTY CLAYSTONE(9): with trace sand; medium gray (N 5/0); fine-grained sand, well sorted; 

subblocky to blocky texture; slightly weathered with limonite staining along contact with shear 

plane; weathering decreasing with depth; damp. 
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SANDY SILTY CLAY (FILL) (CL)? with some gravel; pale yellowish brown (10 YR 612) 

to dark yellowish brown (10 YR 4/2); gravel (3 to 25 centimeters), well graded, rounded, 

quartzose and granitic; fine- to coarse-grained sand, well graded, angular, quartzose; low to 

medium plasticity; trace roots; trace nails, wood chips, etc.; damp. 

CLAY (CH)"): with some sand and silt, trace gravel; possible top soil horizon or deposits in 

wetlands; dusky yellowish brown (10 YR 2/2) to brownish black (5 YR 2/1); fine gravel, poorly 

graded, rounded, quartzose and metasediment; predominently fine- to medium-grained sand, 

poorly to moderately graded, rounded, quartzose; high plasticity; noncalecreous; very organic; 

damp. 

SILTY CLAY (CL)? with some sand, trace gravel; moderate brown (5 YR 314) to moderate 

yellowish brown (10 YR 5/4) with trace of medium light gray (N 6/0); partings of possible 

reworked claystone at 6 + 25; fine gravel, poorly graded, rounded; fine- to medium-grained 

sand, poorly to moderately graded, rounded, quartzose; low to medium plasticity; non to slightly 

calcareous; gravel increase with depth near bottom contact; damp; grades to Clay (CH)(5) with 

depth. 

CLAY (CH)(4): with some silt, trace sand and clay; reworked rafted block of claystone; light 

olive gray (5 Y 6/1); fine gravel, poorly graded; fme- to medium-grained sand; poorly to 

moderately graded; medium to high plasticity; homogenous; some white caliche mottled in; trace 

to 1 centimeter rounded claystone clasts; possible shear plane near bottom contact, unable to 

determine slickensides; damp to moist. 

CLAY (CH)? with some silt, trace sand and gravel; pale yellowish brown (10 YR 612) to light 

brownish gray (5 YR 6/1); fine gravels (0.4 to 1 centimeters) grading to cobbles (15 to 

20 centimeters) moderate to well graded; rounded to subangular, quartzose and metasediment; 

fine- to coarse-grained sand, well graded, subrounded, quartzose; medium to high plasticity; 

percentages of coarse materials (> 200 sieve size) increases slightly to the west; caliche found 

as finds around gravels and cobbles; very weak subblocky texture starting to develop; damp to 

moist; grades to Silty Clay (CL)(3) west of 5 + 90. 
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CLAYEY SAND (SC)": with some silt and gravel; moderate reddish brown (10 R 416); fine 

to coarse gravel, well graded; rounded to subrounded, quartzose and metasediment; fine- to 

coarse-grained sand, well graded, rounded to subrounded, quartzose; caliche at upper contact, 

some caliche mottled in; trace cobbles at upper contact; damp. 

* 
SILTY CLAY (CL/CH)? with trace sand and gravel; reworked weathered claystone; olive 

gray (5 Y 4/1) to medium gray (N 5/0); gravels and cobbles, well graded; predominantly fine- 

grained sand, poorly graded; medium plasticity; highly weathered claystone with limonite 

staining; trace caliche mottled in; many discontinuous randomly oriented slide and glide planes; 

trace gravels and cobbles at lower contact near Station 6 + 00; well graded gravels and cobbles 

grade to poorly graded fine gravels to the west; damp. 

SILTY CLAY (CL)"): with trace sand and gravel; slightly weathered reworked claystone; 

medium gray (N YO); fine gravel, poorly graded; fine-grained sand, poorly graded; low 

plasticity; weak subblocky texture starting to develop; trace limonite staining mottled in; trace 

very pale orange (10 YR 8/2), 2 to 4 centimeter, rounded, caliche nodules near upper contact; 

damp. 
0 

CLAYSTONE(9): with some silt, trace sand; medium gray (N WO); fine- to medium-grained 

sand, moderately sorted, subblocky to blocky texture, slightly weathered with limonite staining 

along contact with shear plan, weathering decreasing with depth; damp. 
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SANDY SILTY CLAY (FILL) (CL)('): with some gravel; mottled grayish brown (5 YR 3/2), 

grayish red (10 R 4/2), dark yellowish brown (10 YR 4/2) and medium gray (N 5/0); gravel 

(3 to 25 centimeters), well graded, rounded, quartzose and granitic; fine- to coarse-grained sand, 

well graded, angular, quartzose; low to medium plasticity; trace roots; trace nails, wood chips, 

etc.; damp. 

SILTY CLAY (CL)"): with some sand, trace gravel; moderate brown (10 YR 3/4) to moderate 

yellowish brown (10 YR 5/4) with trace of medium light gray (N 6/0) partings of possible 

reworked claystone at 6 + 25; fine gravel; poorly graded, rounded, fine- to medium-grained 

sand, poorly to moderately graded, rounded, quartzose; low to medium plasticity; non to slightly 

cdcarwus; gravels increase with depth near bottom contact; damp; grades to Clay (CH)" with 

depth west of 6 + 30; locally grades to Clayey Silt (ML)") at 6 + 25. 

CLAYEY SILT (MI,)"): with some sand, trace gravel; moderate brown (5 YR 314) to 

moderate yellowish brown (10 Y 5/4); fine gravel, poorly graded; subrounded; fine-gmhed 

sand, poorly graded, rounded, quartzose; low plasticity; well developed blocky texture; trace 

carbonaceous material, trace to some root casts; damp. 

CLAY (CH)(4): with some silt, trace sand and gravel; pale yellowish brown (10 YR 612) to light 

brownish gray (5 YR 6/1); fine gravels (0.4 to 1 centimeters) grading to cobbles (15 to 

20 centimeters), moderate to well graded; rounded to subangular, quartzose and metasediment; 

fine- to coarse-grained sand, well graded, subrounded, quartzose; medium to high plasticity; 

percentages of coarse materials (> 200 sieve size) increases slightly to the west; caliche found 

as rinds around gravels and cobbles; very weak subblocky texture starting to develop; damp to 

moist. 

CLAY (CH)(% with some sand and silt, trace gravel; possible top soil horizon or deposits from 

wetlands; dusky yellowish brown (10 YR 2/2) to brownish black (5 YR 2/1); fine gravel, poorly 

graded, rounded, quartzose and metasediment; predominently fme- to medium-grained sand, 

poorly to moderately graded, rounded, quartzose; high plasticity; noncalecreous; very organic; 

damp. 
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CLAY (CH)(@: with some silt, trace sand and clay; reworked rafted block of claystone; light 

olive gray (5 Y 6/1); fine gravel, poorly graded; fine- to medium-grained sand, poorly to 

moderately graded; medium to high plasticity; homogenous; some white caliche mottled in; trace 

1 centimeter rounded claystone clasts; possible shear plane near bottom contact, unable to 

determine slickensides; damp to moist. 

SILTY CLAY (CL/CH)? with trace sand; reworked weathered claystone; olive gray 

(5 Y 411) to medium gray (N YO); predominantly fine-grained sand, poorly graded; medium 

plasticity; highly weathered claystone with limonite staining; trace caliche mottled in; many 

discontinuous randomly oriented slide and shear planes; trace gravels and cobbles at lower 

contact near Station 6 + 00, damp. 

CLAYEY SAND (SC)"): with some silt and gravel; moderate reddish brown (10 R 4/6); fine 

to coarse gravel, well graded, rounded to subrounded, quartzose and metasediment; fine- to 

coarse-grained sand, well graded, rounded to subrounded, quartzose; caliche at upper contact, 

some caliche mottled in; trace cobbles at upper contact; damp. 

CLAY (CH)(9': with some silt, trace sand; reworked weathered claystone; medium gray (N YO) 
to olive gray (5 Y 411); fine- to medium-grained sand, moderately graded; high plasticity; 

becoming subblocky with depth; highly weathered and limonite stained; abundant caliche mottled 

in; damp to moist. 

CLAYSTONE'"): with some silt, trace sand; fine-grained sand, well sorted, dense, hard, 

blocky, slightly weathered damp. 
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SANDY SILTY CLAY (FILL) (CL)''): with some gravel; mottled grayish brown (5 YR 3/2), 

grayish red (10 R 4/2), dark yellowish brown (10 YR 4/2) and medium gray (N YO); gravel 

(3 to 25 centimeters), well graded, rounded, quartzose and granitic; fine- to coarse-grained sand, 

well graded, angular, quartzose; low to medium plasticity; trace roots; trace nails, wood chips, 

etc.; damp. 

SILTY CLAY (CL)"): with some sand, trace gravel; moderate yellowish brown (10 YR 5/4); 

trace mottled with medium gray (N 5/0); fine gravel; poorly graded, rounded, quartzose and 

metasediment; predominantly fine-grained sand, poorly graded, rounded, quartzose; low to 

medium plasticity; highly weathered with mottled limonite staining; damp. 

CLAYEY SILT (ML/CL)"): with some sand; pale yellowish brown (10 YR 6/2) to light olive 

gray (5 Y 6/1) to medium gray (N YO); fine-grained sand, poorly graded; rounded quartzose; 

low to medium plasticity; fairly homogeneous; banded with iron staining; trace mica; fractures 

are not healed and locdly contain seeps; moist to wet. 

a 
CLAYEY SAND (SC)'4): with some gravel, trace silt; moderate reddish orange (10 R 6/6) to 

moderate reddish brown (10 R 4/6); fine to coarse gravels and cobbles from 0.5 to 25 

centimeters, well graded, rounded, quartzose and metasediment; fine- to coarse-grained sand, 

predominantly medium-grained sand, moderately to well graded, subangular to rounded, 

quartzose and arkosic; medium plasticity; non to very slight calcareous with traces of caliche 

grading in; some limonite staining; moist. 

SILTY CLAY (0": with trace sand; reworked weathered claystone; medium gray (N 510) 

to light olive gray (5 Y 6/1); predominantly fine-grained sand, poorly graded; medium to high 

plasticity; subblocky texture; trace clay stone clasts; highly weathered clay stone with limonite 

staining mottled in; trace caliche mottled in; damp. Grades to Clay (CH), west of 6 + 85. 

CLAY (CH)'": with some silt, trace sand; disturbed claystone; medium gray (N 5/0) to medium 

dark gray (N 4/0); fine- to medium-grained sand, moderately graded; high plasticity; becoming 

subblocky with depth; highly weathered and limonite stained; abundant caliche mottled in; damp 

to moist. 
@ 
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SILTY CLAY (CL/CH)O: with trace sand; reworked weathered claystone; light olive gray 

(5 Y 6/1) to medium gray (N 5/0); predominantly fine-grained sand, poorly graded; medium 

plasticity; highly weathered claystone with limonite staining; trace caliche mottled in; moist. 

@ 

SILTY CLAYSTONE(*’: with trace sand; medium dark gray (N 4/0) to dark gray (N 3/0); 

fine-grained sand, well sorted; dense; blocky to subblocky; fractures healed or partially healed 

with limonite; heavily weathered at contact with shear plane; weathering decreases with depth; 

damp. Grades to Claystone, at 6 + 90. 

CLAYSTONE(9’: with some silt, trace sand; medium gray (N 5/0) to medium dark gray 

(N 4/0); fine-grained sand, well sorted; dense; subblocky to blocky texture; develops better with 

depth and to the west; damp. 
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SANDY SILTY CLAY (FILL) (CL)% with some gravel; mottled grayish brown (5 YR 3/2), 

grayish red (10 R 4/2), dark yellowish brown (10 YR 4/2) and medium gray (N YO); gravel 

(3 to 25 centimeters), well graded, rounded, quartzose and granitic; fine- to coarse-grained sand, 

well graded, angular, quartzose; low to medium plasticity; trace roots; trace nails, wood chips, 

etc.; damp. 

@ 

SILTY CLAY (CL)"): with some sand, trace gravel; moderate yellowish brown (10 YR 5/4) 

grading to pale brown (5 YR 5/2) mottled with medium gray (N 5/0) to the west; fine gravel, 

poorly graded, rounded, quartzose and metasediment; predominantly fine-grained sand, poorly 

graded, rounded, quartzose; low to medium plasticity; abundant limonite staining mottled in; 

grades to Gravelly Clay (CL) with depth; damp. 

GRAVELLY CLAY (CL)? with some silt and sand; moderate yellowish brown (10 YR 5/4); 

fine to coarse gravel (1.5 to 5 centimeters), poorly to moderately graded, rounded, quartzose 

and metasediment; fine- to medium-grained sand, moderately graded, rounded, quartzose; low 

to medium plasticity; abundant limonite staining mottled in; damp to moist. 
@ 

CLAYEY SAND (SC)(4): with some gravel and silt; moderate reddish orange (10 R 616) to 

moderate reddish brown (10 R 4/6); fine to coarse gravels and cobbles (0.5 to 25 Centimeters); 

well graded, rounded, quartzose and metasediment; fine- to coarse-grained sand, well graded, 

subangular to rounded, quartzose and arkosic; medium plasticity; non to very slightly calcareous 

with traces of caliche grading in to the west; some limonite staining; moist. Grades to Silty 

Clay (CLKH) to the west. 

SILTY CLAY (CL/CH)@: with some sand and gravel; light brown (5 YR 5/6) to moderate 

reddish brown (10 R 4/6); fine to coarse gravel, well graded, rounded to subangular, quartzose; 

fine- to coarse-grained sand, well graded, angular to subrounded, quartzose grading to arkosic; 

medium to high plasticity; active seep at upper contact; wet. Grades to Clayey Sand at 7 + 10. 
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CLAY (CL)% with some sand, trace gravel; mottled light gray (N 9 0 )  and light brown (5 YR 

5/6); fine gravel, poorly graded, rounded, quartzose; fme- to medium-grained, poor to 

moderately graded, round, quartzose; low to medium plasticity; abundant limonite staining 

mottled throughout, moist. Grades to Clay (CH) to the west. 

CLAY (CH)? with some silt, trace sand and gravel; light olive gray (5 Y 5/2) mottled with 

light olive brown (5 Y 5/6); fine gravel, poorly graded; fme- to medium-grained sand; poorly 

to moderately graded; subangular to subrounded; quartzose; medium to high plasticity; wet. 

SILTY CLAYEY GRAVEL (GM/GC)('): with some sand; moderate brown (5 YR 414); fine 

to coarse gravel and cobbles (0.5 to 20 centimeters), well graded, rounded, quartzose and 

metasediment; fine- to coarse-grained sand, well graded, quartzose; medium plasticity; moist to 

wet. 

CLAYEY SAND (SC)(9): with some gravel and silt; moderate reddish orange (10 R 616) to 

moderate reddish brown (10 R 4/6); fine to coarse gravel and cobbles (0.5 to 25 Centimeters), 

well graded, rounded, quartzose and metasediment; fine- to coarse-grained sand, well graded, 

subangular to rounded quartzose and arkosic; medium plasticity, damp. Grades to Silty Clay 

(CWCH) at 7 + 40. 

CLAY (CH)'"): with trace silt and sand; reworked weathered claystone; medium gray (N 510); 

fme-grained sand, poorly graded; high plasticity; subblocky texture decreasing to west; trace 

claystone clasts; trace limonite staining; trace 8 to 10 centimeters cobbles; moist. Grades to 

Silty Clay (CH) at 7 + 40. 

SILTY CLAY (CH)("): with trace sand; reworked weathered claystone; medium gray (N 5/0) 

to light olive gray (5 Y 6/1); predominantly fine-grained sand, poorly graded; medium to high 

plasticity; subblocky texture; trace clay stone clasts; highly weathered with limonite staining 

mottled in; trace caliche mottled in; damp. 
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SILTY CLAY (CH)(12’: with trace sand; disturbed claystone: medium dark gray (N 4/0); 

medium to high plasticity; dense; blocky; highly fractured and limonite stained; fractures are 
partially healed with limonite; damp. 

@ 

SILTY CLAYSTONE‘”’: with trace sand; medium dark gray (N 4/0) to dark gray (N 3/0); 

fine-grained sand, well sorted; dense; blocky to subblocky; fractures healed or partially healed 

with limonite; heavily weathered at contact with shear plane; weathering decreases with depth; 

damp- 
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CLAYEY SILT (CL)? with some sand, trace gravel; moderate yellowish brown (10 YR 514); 

fine gravel, poorly graded, subangular, quartzose and metasediment; fine-grained sand, poorly 

graded, subangular to subrounded, quartzose; low to medium plasticity; slightly to moderately 

calcareous with trace of fine-grained caliche nodules; mottled with dark yellowish brown (10 YR 

2/2) limonite staining; becomes more sandy with depth; damp. 

CLAYEY SAND (SC)‘”: with some silt and gravel; moderate reddish brown (10 R 4/6) mottled 

with light brown (5 YR 6/6); fine to coarse gravel (1 to 5 centimeter), well graded, rounded, 

quartzose; medium- to upper coarse-grained sand, moderately graded, angular to rounded, 

quartzose; medium plasticity; trace cobbles, damp. Grades to Gravelly Sand (SW), with depth. 

SANDY SILTY CLAY (FILL) (CL)”): with some gravels; mottled grayish brown (5 YR 3/2), 

grayish red (10 R 4/2), dark yellowish brown (10 YR 4/2) and medium gray (N 5/0); gravel 

(3 to 25 centimeters), well graded, rounded, quartzose and granitic; fine- to coarse-grained sand, 

well graded, angular, quartzose; low to medium plasticity; trace roots; trace nails, wood chips, 

etc.; damp. 

GRAVELLY SAND (SC)(4): with some clay, trace silt; moderate brown (5 YR 414) to 

moderate reddish brown (10 R 4/6); gravel and cobbles (3 to 18 centimeter), well graded, 

rounded, quartzose and metasediment; fine- to very coarse-grained sand, well graded, angular 

to rounded, quartzose; low plasticity, moist to wet. Grade to Clayey Sand (SC), to the west. 

CLAYEY SAND (SC)@: with some gravel and silt; moderate reddish orange (10 R 616) to 

moderate reddish brown (10 R 4/6); fine to coarse gravels and cobbles from 0.5 to 25 

centimeters, well graded, rounded, quartzose and metasediment; fine- to coarse-grained sand, 

well graded, subangular to rounded, quartzose and arkosic; medium plasticity; non to slightly 

calcareous with trace of caliche grading in to the west; some limonite staining; moist to wet. 

SILTY CLAY (CL)‘@: with some sand, trace gravel; mottled light gray (N 5/0) and light 

brown (5 YR 5/6); fine gravel; poorly graded; rounded; quartzose; fine- to medium-grained 

sand; poor to moderately graded; rounded; quartzose; low to medium plasticity; very weathered 

with limonite staining mottled throughout; moist. 
0 
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SILTY CLAYEY GRAVEL (GWGC)'? with some sand; moderate brown (5 YR 414); fine 

to coarse gravel and cobbles (0.5 to 20 centimeters), well graded, rounded, quartzose and 

metasediment; fine- to coarse-grained sand, well graded, quartzose; medium plasticity; moist to 

wet. 

SILTY CLAY (CH)"): with trace sand and gravel; reworked claystone; light gray (N YO)  to 

light olive gray (5 Y 6/1); fine gravel, poorly graded; predominantly fine-grained sand, poorly 

graded, rounded, quartzose; high plasticity; looks like reworked claystone; damp. Weathers out 

to Clay (CH), west of 7 + 90. 

SILTY CLAY (CL)(9): with trace sand; light olive gray (5 Y 512) to light olive brown 

(5 Y 5/6); fine-grained, poorly graded sand; high plasticity; moderately calcareous; dense with 

poorly developed blocky texture; very mottled with dark yellowish orange (10 YR 6/6) limonite 

staining; waxy at times; damp to moist. 

CLAY (CH)('o): with trace silt and sand; medium gray (N 5/0); fine-grained sand, poorly 

graded; high plasticity; weathered reworked claystone; subblocky texture decreasing to west; 

trace claystone clasts; trace limonite staining; trace 8 to 10 centimeter cobbles; moist; overlies 

bedrock. 

SILTY CLAY (CH)("): medium dark gray (N 4/0); medium to high plasticity; dense; blocky, 

highly fractured and limonite stained; fractures are partially healed with limonite; damp. 

CLAYSTONE("): with some silt, trace sand; medium gray (N 5/0) to dark olive gray 

(5 Y 3/1); fine-grained sand, well sorted; dense; poorly developed bedding; heavy limonite 

staining healing or partially healing fractures; damp. 

SILTY CLAYSTONE(13): medium dark gray (N 4/0); medium to high plasticity; dense; blocky, 

highly fractured and limonite stained; fractures are partially healed with limonite; damp. 
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SILTY CLAY (TOP SOIL) (C€I)('): with some sand, trace gravel; dusky brown (5 YR 212) 

to brownish black (5 YR 2/1); fine (1 to 2 centimeter) gravel, poorly graded, angular, lithic; 

medium- to coarse-grained sand, poorly graded, angular, quartzose; medium to high plasticity; 

very organic; trace roots; damp. Grades to Sandy Silty Clay at 8 + 43. 

SANDY SILTY CLAY (TOP SOIL) (CL)(2): with some gravel, brownish black (5 YR 2/1); 

fine to coarse gravel, well graded; predominantly fine-grained sand, moderately graded, 

subrounded, quartzose; low to medium plasticity; very organic rich; abundant roots; damp. 

SILTY CLAY (CH)": with some sand and gravel; mottled dark yellowish brown (10 YR 5/2) 

with yellowish brown (10 YR 5/4), medium gray (N 5/0) and light olive gray (5 Y 6/1); fine 

to coarse gravels, well graded, rounded, quartzose and metasediment; fine- to medium-grained 

sand, moderately graded, subrounded, quartzose; medium to high plasticity; slightly platy texture 

in part; slightly calcareous; very limonite stained; trace small (1 millimeter) caliche nodules; 

damp. Grades to Clayey Silt at 8 + 12. 

CLAYEY SILT (CL)(4): with some sand, trace gravel; moderate yellowish brown (10 YR 514); 

fine gravel, poorly graded, subangular, quartzose and metasediment; fine-grained sand, poorly 

graded, subangular to subrounded, quartzose; low to medium plasticity; slightly to moderately 

calcareous with trace of fine grained caliche nodules; mottled with dark yellowish brown (10 YR 

2/2) limonite staining; becomes more sandy with depth; damp. 

CLAYEY SAND (SC)(%: with some gravel and silt; moderate brown (5 YR 3/4); gravel and 

cobbles (3 to 24 centimeters), well graded, rounded, quartzose and metasediment; fine- to 

coarse-grained sand, well graded, angular to rounded, quartzose; low to medium plasticity; 

damp. Grades to Silty Clay, at 8 + 42. 

SILTY CLAY (CH)"% with some sand, trace gravel; grayish brown (5 

brown (5 YR 3/4); fine gravel, poorly graded; predominantly very fine- to 

poorly graded, subangular quartzose; medium to high plasticity; trace mica; 

YR 2/2) to dusky 

fine-grained sand, 

trace roots:  dam^. 

Final Phase III RFURI Report 
EG&G, Operable Unit Number 1 
eg&g\oul \rfi-ri\feb\append_a\a4-attl .app 

March 1994 
Page A422 



CLAYEY SAND (SC)? with some silt, trace gravel; moderate yellowish brown (10 YR 5/4) 

to moderate brown (5 YR 4/4); fine gravel, poorly graded; fine- to medium-grained sand, 

moderately graded, subangular, quartzose; low to medium plasticity; non-calcareous; damp. 

@ 

CLAYEY SAND (SC)'*): with some silt and gravel; moderate reddish brown (10 R 4/6) mottled 

with light brown (5 YR 6/6); fine to coarse gravel (1 to 5 centimeter), well graded, rounded 

fine- to medium-grained sand, poorly graded, quartzose; medium plasticity, sand decreasing with 

depth, trace white granular caliche increasing with depth, damp. Grades to Gravelly Sand with 

depth. 

GRAVELLY SAND (SC)'9): with some clay, trace silt; light brown (5 YR 6/4) to moderate 

reddish brown (10 R 4/6) to pale reddish brown (10 R 5/4); gravel and cobbles (3 to 18 

centimeters), well graded, rounded, quartzose and metasedhnent; fine- to very coarse-grained 

sand, well graded, angular to rounded, quartzose; low plasticity; caliche rinds around gravels; 

damp to moist, locally moist to wet. 

CLAYEY SILT (CL/ML)(''): with trace sand; light gray (N Y O ) ;  very fine- to fine-grained 
e 

sand, poorly graded; low to medium plasticity; generally slightly calcareous with traces of 

caliche mottled in; damp. 

SILTY CLAY (FILL) (CL)"'): with some sand and gravel; mottled grayish brown (5 YR 3/2), 

grayish red (10 R 4/2), dark yellowish brown (10 YR 4/2) and medium gray (N 5/0); gravel 

(3 to 25 centimeters), well graded, rounded, quartzose and granitic; fine- to coarse-grained sand, 

well graded, angular, quartzose; low to medium plasticity; trace roots; trace nails, wood chips, 

etc.; damp. 

SILTY CLAY (CH)"": with trace sand; mottled light gray (N 7/0) and light olive gray 

(5 Y 6/1); very fine- to fine-grained sand, poorly graded, rounded, quartzose; high plasticity; 

generally slightly calcareous; some white caliche mottled in; trace limonite staining mottled in; 

damD. 
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CLAYEY SILT (CL)'l3): with some sand, trace gravel; mottled pale yellowish brown (10 YR 

6/2) and moderate yellowish brown (10 YR 5/4), very fine to fine gravel, poorly graded; 

predominantly very fine- to fine-grained sand, poorly graded; low to medium plasticity; highly 

weathered, very limonite stained; damp. 

SILTY CLAY (CH)(14): with some sand and gravel; disturbed silty claystone; olive gray 

(5 Y 411); fine to coarse gravels, well graded; very fine- to coarse-grained sand, well graded; 

moderate to high plasticity; blocky ; waxy; moderately weathered; mottled with limonite staining; 

damp. Grades to Clay (CH) from 8 + 30 to 8 + 20. 

CLAY (CH)% with some silt, trace sand; disturbed claystone; olive gray (5 Y 4/1), some 

mottled with olive black (5 Y 2/1); fine- to medium-grained sand, moderately graded; high 

plasticity, blocky texture developing with depth; waxy to subwaxy; highly weathered with 

limonite staining and limonite concretions, damp to dry. Grades to Silty Clay, at 8 + 20. 

SILTY CLAY (CL)% with trace sand; disturbed silty claystone; light olive gray (5 Y 5/2) 

to light olive brown (5 Y 5/6); fine-grained sand, poorly graded; high plasticity; moderately 

calcareous; dense with poorly developed blocky texture; very mottled with dark yellowish orange 

(10 YR 6/6) limonite staining; waxy at times; damp to moist. 

SILTY CLAY (CH)? with some sand, trace gravel; reworked weathered claystone; brownish 

gray (5 YR 411) to olive gray (5 Y 4/1); fine gravels, poorly graded; fine- to medium-grained 

sand, moderately graded; medium plasticity, reworked clay stone with clasts of blocky clay stone; 

damp; overlies bedrock. 

CLAY (CH)"*): with some sand and gravel; disturbed claystone; olive gray (5 Y 4/1); fine to 

coarse gravels, well graded; very fine- to coarse-grained sand, well graded; moderate to high 

plasticity; blocky; waxy; moderately weathered, mottled with limonite staining, damp. 
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SILTY CLAYSTONE'19): with some sand; dark gray (N 3/0) to brownish black (5 YR 211); 

very fme- to fme-grained sand, well sorted; dense; slightly weathered; limonite staining along 

fracture features partially healing fractures; trace black carbonaceous nodules; dry. Grades to 

Claystone at 8 + 32. 

CLAYSTONE"": with some silt, trace sand; medium gray (N 5/0) to dark gray (N 3/0); fme- 

grained sand, well sorted; dense; well developed blocky texture, at times conchoidal with 

manganese oxide dendritic staining; subwaxy to waxy; trace carbonaceous material; damp to 

moist. 
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881 HILLSIDE AREA 
FRENCH DRAIN GEOLOGIC CHARACTERIZATION 

STATIONS 
8 + 50 to 9 + 00 

(Sheet 9 of 30) 
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CLAY (C€I)('): with some sand, silt and gravel; grayish brown (5 YR 3/2) grading to pale 

brown (5 YR 2/2) and dark yellowish brown (10 YR 4/2) with depth; fine to coarse (0.5 to 

5 centimeter) gravel, well graded, rounded, quartzose and lithic, with (15 to 30 centimeter) 

cobbles increasing with depth; fine- to very coarse-grained sand, well graded, angular, quartzose 

and feldspathic; medium to high plasticity; slightly calcareous, damp becoming moist with depth. 

SILTY CLAY (TOP SOIL) (CH)"): with some sand, trace gravel; dusky brown (5 YR 212) 

to brownish black (5 YR 2/1); fine (1 to 2 centimeter) gravel, poorly graded, angular, lithic; 

medium- to coarse-grained sand, poorly graded, angular, quartzose; medium to high plasticity, 

very organic, trace roots, damp. 

CLAYEY SAND (SC)"): with some gravel and silt; moderate brown (5 YR 3/4); gravel and 

cobbles (3 to 24 centimeters), well graded, rounded, quartzose and metasediment; fine- to 

coarse-grained sand, well graded, angular to rounded, quartzose; low to medium plasticity; 

damp. 

GRAVELLY SAND (SM)(4): with trace silt and clay; light brown (5 YR 6/4) to pale reddish 
e 

brown (10 R 5/4); gravel and cobbles (3 to 18 centimeters), well graded, rounded, quartzose and 

metasediment; fine- to very coarse-grained sand, well graded, angular to rounded, quartzose; 

low plasticity, damp. 

SILTY CLAY (FILL) (CL)% with some sand and gravel; mottled grayish brown (5 YR 3/2), 

grayish red (10 R 4/2), dark yellowish brown (10 YR 4/2) and medium gray (N 5/0); gravel and 

cobbles (3 to 25 centimeters), well graded, rounded, quartzose and granitic; fine- to coarse- 

grained sand, well graded, angular, quartzose; low to medium plasticity; trace roots; trace nails, 

wood chips, etc.; damp. 

SILTY CLAY (CH)'": with trace sand and gravel; light olive gray (5 Y 6/1) to light brownish 

gray (5 YR 6/1); fine to coarse gravels (0.5 to 5 centimeters), well graded; fine- to coarse- 

grained sand, moderate to well graded; high plasticity; trace caliche mottled in; trace very thin 

(1 millimeter) gypsum laminations; damp. 0 
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GRAVELLY SAND (SM/SC)('): with some clay and silt; moderate reddish brown (10 R 416); 

fine to coarse gravels, grading to cobbles, well graded, rounded, quartzose; lower coarse- to 

upper very coarse-grained sand, poorly graded, angular to rounded, quartzose; low to medium 

plasticity; damp. 

GRAVELLY SAND (SM/SC)(*): with some silt and clay; medium gray (N YO); fill from old 

gas line that was removed. 

SILTY CLAY (CH)(9): with trace sand and gravel; light olive gray (5 Y 6/1) to light brownish 

gray (5 YR 611); fine to coarse gravels (0.5 to 5 centimeters), well graded; fme- to coarse- 

grained sand, moderate to well graded; high plasticity; trace caliche mottled in; damp. 

GRAVELLY SAND (SM/SC)('o): with some clay and silt; moderate reddish brown (10 R 4/6); 

fine to coarse gravels, grading to cobbles, well graded, rounded, quartzose; lower coarse- to 

upper very coarse-grained sand, poorly graded, angular to rounded, quartzose; low to medium 

plasticity; damp. 

SILTY CLAY (CH)("): with some sand, trace gravel; medium gray (N 5/0); very fine to fine 

(0.5 to 1.5 centimeters) gravel, poorly graded, rounded, quartzose; very fine- to fme-grained 

sand, poorly graded, subangular; medium plasticity, mottled with dark yellowish orange 

(10 YR 6/6) limonite staining; limonite staining decreases to the west; trace caliche nodules; 

damp to moist; grades to Sandy Clayey Silt. 

SANDY CLAYEY SILT (CL)(12): with trace gravel; mottled moderate yellowish brown 

(10 YR 5/4), dark yellowish brown (10 YR 4/2) and light olive gray (5 Y 6/1); fine gravel, 

poorly graded, rounded, quartzose and metasediment; predominantly fine- to very fme-grained 

sand, poorly graded; low to medium plasticity, trace cobbles, trace caliche found as rinds around 

gravels; mottled with limonite staining; damp; grades to Clayey Silt at 8 + 67. 
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CLAYEY SILT (CL)'l3': with some sand, trace gravel; mottled pale yellowish brown (10 YR 

6/2) and moderate yellowish brown (10 YR 5/4), very fine to fine gravel, poorly graded; 

predominantly very fine- to fine-grained sand, poorly graded; low to medium plasticity; very 

limonite stained, caliche zone along undulating shear plane at bottom contact; damp. 

CLAY (CH)(14): with some silt, trace sand; reworked Weathered claystone; light olive gray 

(5 Y 6/1) to medium gray (N YO); very fine- to fine-grained sand, poorly graded, subrounded, 

quartzose; high plasticity; weathered clay stone with some limonite staining; trace limonite 

nodules, subblocky texture; grades to Silty Clay at 8 + 65, material has been weathered out to 

a clay east of 8 + 65. 

SILTY CLAY (0"": with some sand and gravel; disturbed silty claystone; olive gray 

(5 Y 411); fine to coarse gravels, well graded; very fine- to coarse-grained sand, well graded; 

moderate to high plasticity; blocky; waxy; moderately weathered, mottled with limonite staining, 

damp. 

CLAY (CH)"% with some silt, trace sand; disturbed claystone; medium gray (N 5/0); very 

fine-grained sand, poorly graded; high plasticity; blocky; waxy; very weathered with heavy 

limonite staining along fractures and bedding; damp; overlies bedrock. 

CLAYST0NE(ln: with some silt, trace sand; medium gray (N 5/0); very fine-grained sand, 

well sorted; subblocky to blocky; poorly developed bedding; moderately weathered; limonite 

staining along fractures and bedding, damp. 

SILTY CLAYSTONE('*): with some sand; dark gray (N 3/0) to brownish black (5 YR 2/1); 

very fine- to fine-grained sand; well sorted; dense; slightly weathered; limonite staining along 

fracture features; partially healed fractures; trace black carbonaceous nodules; dry. 
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SILTY CLAY (CL)% with some sand, trace gravel; dusky brown (5 YR 2/2) to moderate 

yellowish brown (10 YR 5/4) to pale brown (5 YR 2/2); fine to coarse gravel, well graded, 

subrounded to rounded, quartzose and lithic; fine- to coarse-grained sand, well graded, 

subangular to subrounded, quartzose and feldspathic; medium to high plasticity; slightly 

calcareous; some platy texture, some poorly developed blocky texture decreasing with depth; 

gravels increase in size with depth and to the west grading to cobbles at 9 + 25; sand increases 

in size to the west, grades to Clay with some silt, sand and gravel at 9 + 15; damp. 

CLAY (CH)"': with some sand, silt and gravel; grayish brown (5 YR 3/2) grading to pale 

brown (5 YR 2/2) and dark yellowish brown (10 YR 4/2) with depth; fine to coarse (0.5 to 

5 centimeter) gravel, well graded, rounded, quartzose and lithic, with (15 to 30 centimeter) 

cobbles increasing with depth; fine- to very coarse-grained sand, well graded, angular, quartzose 

and feldspathic; medium to high plasticity; slightly calcareous; damp, becoming moist with 

depth. 

GRAVELLY CLAY (CL)"): with some silt, trace sand; moderate yellowish brown (10 YR 514) 

grading to dark yellowish brown (10 YR 4/2) with depth; fine to medium gravel, moderately 

graded, rounded, quartzose; fine- to medium-grained sand, poorly graded, quartzose; medium 

plasticity, sand decreasing with depth, trace white granular caliche increasing with depth, damp. 

CLAYEY SAND (SC)(4': with some silt and gravel; moderate reddish brown (10 R 416) mottled 

with light brown (5 YR 6/6); fine to coarse (1 to 5 centimeter) gravel, well graded, rounded, 

quartzose; medium- to upper coarse-grained sand, moderately graded, angular to rounded, 

quartzose; medium plasticity; trace cobbles; damp. 

GRAVELLY SAND (SW)'": with trace silt and clay; moderate reddish brown (10 R 4/6); fine 

to coarse gravels, grading to cobbles, well graded, rounded, quartzose; lower coarse- to upper 

very coarse-grained sand, poorly graded, angular to rounded, quartzose; pinches out at 9 + 30 

and continues to the west from 9 + 18 with a lense of gravelly sand (SM/SC) with some silt and 

clay; medium gray (N 5/0); which looks like fill from old natural gas line that was removed; 

moist to wet. 

Final Phase EI RFURI Report 
EG&G, Operable Unit Number 1 
eg&g\oul \fii-ri\feb\append-a\a4-at11 .app 

March 1994 
Page A431 



GRAVELLY SAND (SM/SC)(@: with trace clay; dark yellowish brown (10 YR 4/2) with some 

grayish brown (5 R 3/2), fine gravel, poorly graded, rounded, quartzose; fine- to coarse-grained 

sand, well graded, subrounded to subangular, quartzose; with some white (N 9/0) caliche 

nodules, trace limonite staining; slight to moderately calcareous, damp. 

SILTY CLAY (CH)% with some sand, trace gravel; medium gray (N 5/0); very fine to fine 

(0.5 to 1.5 centimeter) gravel, poorly graded, rounded, quartzose; very fine- to fine-grained 

sand, poorly graded, subangular; medium plasticity; mottled with dark yellowish orange 

(10 YR 6/6) limonite staining; limonite staining decreases to the west; trace caliche nodules; 

trace black carbonaceous material at 9 + 25; damp to moist. 

CLAY (CH)(*): with some silt, trace sand and gravel; reworked weathered claystone; medium 

dark gray (N 4/0) grading to medium gray (N 5/0) to the west; very fine- to fine-grained sand, 

poorly graded, subrounded, quartzose; high plasticity; moderately weathered with some limonite 

staining; trace limonite nodules; subblocky texture; trace waxy at 9 + 25, damp to moist; 

overlays bedrock. 

SILTY CLAYSTONE(9): with trace sand; medium dark gray (N 4/0); very fine- to fine-grained 

sand, well sorted, quartzose; no visible porosity; well indurated, blocky, poorly developed 

bedding, limonite staining along fractures; trace black carbonaceous material, grades to 

Claystone with some silt, trace sand at 9 + 20, damp to moist. 

CLAYSTONE'"): with some silt, trace sand; medium gray (N 5/0); very fine-grained sand, 

well sorted; subblocky to blocky ; poorly developed bedding; moderately weathered; limonite 

staining along fractures and bedding, damp. 

CLAYEY SILTSTONE'"): with some sand; medium light gray (N 6/0); very fine- to fine- 

grained sand, well sorted; no visible porosity; well indurated; trace limonite staining; damp. 
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SILTY CLAY (TOP SOIL) (CH)('): with some sand, trace gravel; dusky brown (5 YR 2/2) 

to brownish black (5 YR 2/1); fine (1 to 2 centimeter) gravel, poorly graded, angular, lithic; 

medium- to coarse-grained sand, poorly graded, angular, quartzose; medium to high plasticity; 

very organic; trace roots; damp. 

SILTY CLAY (CH)"): with some sand, trace gravel; dusky brown (5 YR 2/2) to moderate 

yellowish brown (10 R 5/4) to pale brown (5 YR 2/2); fine to coarse gravel, well graded, 

subrounded to rounded, quartzose and lithic; fine- to coarse-grained sand, well graded, 

subangular to subrounded, quartzose and feldspathic; medium to high plasticity; slightly 

calcareous; some platy texture; some poorly developed blocky texture decreasing with depth; 

gravels increasing in size with depth; damp. 

SILTY CLAY (CL)"): with some sand, trace gravel; light brown (5 YR 516) to moderate 

reddish brown (10 R 4/6), grades to grayish red (5 YR 4/2) to the west; fine to coarse gravel, 

well graded, rounded to subangular, quartzose; fine- to coarse-grained sand, well graded, 

angular to subrounded, quartzose; low to medium plasticity. 

SILTY CLAY (CL)(4): with some sand, trace gravel; grayish red (5 YR 4/2) grading to dusky 

red (5 R 314) with depth; fine gravel, poorly graded, rounded quartzose; fme- to medium- 

grained sand, moderately graded, angular to subrounded, quartzose; low to medium plasticity; 

slightly fissile in part; locally grades to Sandy Gravelly Clay (CL); grades to Clayey Sand (SC), 

with depth; damp. 

SANDY GRAVELLY CLAY (CL)'? some silt; grayish red (5 YR 412) grading to dusky red 

(5 R 3/4) with depth; fine gravel; poorly graded, rounded; fine- to medium-grained sand; 

moderately graded; angular to subrounded; quartzose; low to medium plasticity; slightly fissile 

locally; grades clayey sand (SC), with depth; damp. 

SANDY SILTY CLAY (CL)? light brown (5 YR 5/6); fine- to medium-grained sand, 

moderate to poorly graded, subangular to subrounded, quartzose; low plasticity; slightly 

calcareous; trace carbonaceous material; moist. 
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SILTY CLAYEY SAND (SM/SC)('): with some gravel; light brown (5 YR 5/6) to moderate 

reddish brown (10 R 4/6); fine to coarse gravel grading to cobbles, well graded, rounded, 

quartzose; fine- to coarse-grained sand, moderate to well graded, subangular to subrounded, 

quartzose; low plasticity; some caliche increasing with depth, occurs as rinds around gravels; 

grades to Clayey Sand (SC) to the west; moist. 

0 

CLAYEY SAND (SC)? with some silt and gravel; dusky red (5 R 314) to medium red 

(5 R 4/6) to moderate reddish brown (10 R 4/6), mottled with light brown (5 YR 6/6); fine to 

coarse (1 to 5 centimeter) gravel, well graded, rounded, quartzose; medium- to upper coarse- 

grained sand, moderately graded, angular to rounded, quartzose; medium plasticity; trace 

cobbles, damp, grades to Gravelly Sand (SW), with depth west of 9 + 60. 

GRAVELLY SAND (SW)(9): with trace silt and clay; moderate reddish brown (10 R 4/6); fine 

to coarse gravel, grading to cobbles, well graded, rounded, quartzose; lower coarse- to upper 

very coarse-grained sand, poorly graded, angular to rounded, quartzose; moist. 

SILTY CLAY (CL)"": with some silt and sand, trace gravel; mottled white (N 9/0), light gray 

(N 710) and medium gray (N 510); fine gravel, poorly graded, rounded; fme- to medium-grained 

sand, moderately graded, angular, quartzose; low plasticity; some caliche mottling; gravel 

decreasing with depth; trace claystone clasts; moist. 

SANDY CLAYEY SILT (MI,)(''): reworked weathered siltstone; light gray (N 510); fine- 

grained sand, poorly graded, subangular, quartzose; low plasticity; highly weathered siltstone; 

mottled with dark yellowish orange (10 YR 6/6) limonite staining; has thin (2 centimeter) sandy 

laminations; damp. 

CLAY (CH)('2): with trace silt and sand; reworked claystone; light gray (N 5/0); fme-grained 

sand, poorly graded; low plasticity; poorly developed subblocky texture; slightly calcareous; 

trace black carbonaceous material; grades to Silty Clay (CH) to the west; moist. 
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SILTY CLAY (CH)("): with trace sand; reworked weathered claystone; medium gray (N 5/0); 

fine- to coarse-grained sand, moderate to well graded, subangular, quartzose; medium plasticity; 

subblocky; highly weathered silty claystone with dark yellowish orange (10 YR 6/0) limonite 

staining mottled in; trace black carbonaceous material; trace gravels grading in to the west; trace 

caliche mottled in to the west; damp to moist. 

CLAY (CH)('4': with some silt, trace sand and gravel; reworked weathered claystone; medium 

dark gray (N 4/0) grading to medium gray (N 510) to the west; very fine- to fine-grained sand, 

poorly graded, subrounded, quartzose; high plasticity; moderately weathered with some limonite 

staining; trace limonite nodules; subblocky texture; damp to moist; overlays bedrock. 

CLAYSTONE"? with some silt, trace sand; brownish gray (5 YR 4/1) to dark gray (N 310); 

fine-grained sand, well sorted; dense; blocky grading to subblocky to the west; some waxy; 

white caliche, limonite and manganese oxide staining on partings; fractures healed with limonite; 

damp grades to Silty Claystone west of 9 + 65. 

SILTY CLAYSTONE('@: with trace sand; medium dark gray (N 4/0); very fine- to fine- 

grained sand, well sorted, quartzose; well indurated; blocky; poorly developed bedding; limonite 

staining along fractures; trace black carbonaceous material; damp to moist. 

CLAYEY SILTSTONE(1n: with some sand; light gray (N 710); fine-grained sand, well sorted, 

quartzose; dense; fractures healed with limonite; bedding planes stained with limonite; damp to 

moist; pinches out at 9 + 80. 

CLAYEY SILTSTONE'"): with some sand; medium light gray (N 6/0); very fine- to fine- 

grained sand, well sorted; no visible porosity; well indurated; trace limonite staining; damp. 

Final Phase ID RFURI Report 
EGBG, Operable Unit Number 1 
eg&g\oul \fii-ri\feb\appeud-a\a4-attl .app 

March 1994 
Page A 4 3 6  



881 HILLSIDE AREA 
FRENCH DRAIN GEOLOGIC CHARACTERIZATION 

STATIONS 
10 + 00 to 10 + 50 

(Sheet 12 of 30) 

Pinal Phase ID RFI/RI Report 
EGLG, Operable Unit Number 1 
eg&g\oul \m-ri\feb\append_a\a-attl .app 

March 1994 
Page A437 



SANDY CLAY (TOP SOIL) (CL/CH)('): with some silt, trace gravel; moderate yellowish 

brown (10 YR 5/4), moderate reddish brown (10 R 4/6); fine to coarse gravels up to cobbles, 

well graded, subangular to subrounded, quartzose and metasediment; predominantly fine with 

trace medium- and coarse-grained sand, moderately graded, subangular to subrounded, 

quartzose; medium plasticity; slightly cdweous; moist; grades to Silty Clay (CL) to the west. 

SILTY CLAY (TOP SOIL) (CH)"): with some sand, trace gravel; dusky brown (5 YR 2/2) 

to brownish black (5 YR 2/1); fine (1 to 2 centimeter) gravel, poorly graded, angular, lithic; 

medium- to coarse-grained sand, poorly graded, angular, quartzose; medium to high plasticity; 

very organic; trace roots; damp. 

SILTY CLAY (CH)@): with some sand, trace gravel; light brown (5 YR 5/6) to moderate 

brown (5 YR 4/4), mottled with grayish orange (10 YR 7/4); fine gravel, poorly graded, 

subrounded, quartzose; fine- to medium-grained sand, moderately graded, subangular to 

subrounded, quartzose; low to medium plasticity; some limonite staining; slightly calcareous; 

trace caliche blebs; damp to moist. 

CLAYEY SILT (CL)(4): with some sand, trace gravel; moderate reddish brown (10 R 4/6) to 

dark yellowish brown (10 YR 5/4) and dusky brown (5 YR 2/2); fine gravel, poorly graded, 

subrounded, quartzose; fine- to medium-grained sand, moderately graded, subangular to 

subrounded, quartzose; low to medium plasticity; mottled with abundant limonite staining; damp 

to moist. Grades to Sandy Silty Clay to the west. 

SANDY SILTY CLAY (CL)@: light brown (5 YR 5/6); fine- to medium-grained sand, 

moderate to poorly graded, subangular to subrounded, quartzose; low plasticity; slightly 

calcareous; trace carbonaceous material; moist. 

SILTY CLAYEY SAND (SM/SC)(": with some gravel; light brown (5 YR 5/6) to moderate 

reddish brown (10 R 4/6); fine to coarse gravel grading to cobbles, well graded, rounded, 

quartzose; fine- to coarse-grained sand, moderate to well graded, subangular to subrounded, 

quartzose; low plasticity; some caliche increasing with depth; occurs as rinds around gravels; 

damp to moist. 
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SILTY CLAY (CH)": trace sand; disturbed claystone; dark gray (N 3/0), olive gray (5 Y 4/1); 

fme-grained sand, poorly graded, subangular to subrounded, quartzose; medium to high 

plasticity; limonite mottling; trace caliche deposits; 5 centimeter iron nodules; carbonaceous 

lenses up to 3 meters thick; predominantly rafted bedrock; randomly oriented shear plains with 

slickensides; moist. 

SILTY CLAY (CH)'*': with trace sand and gravel; grayish orange (10 YR 7/4) to moderate 

yellowish brown (10 YR 4/2); fme gravel, poorly graded, subangular, quartzose and 

metasediment; fme- to medium-grained sand, moderately graded, quartzose; medium plasticity; 

slightly calcareous with trace granular caliche; damp. Grades to Clay (CH), to the west. 

CLAY (CH)'9): with some silt, trace sand and gravel; medium dark gray (N 410) grading to 

medium gray (N 5/0) to the west; very fine- to fme-grained sand, poorly graded, subrounded, 

quartzose; high plasticity, some limonite staining, trace limonite nodules, subblocky texture, 

trace waxy at 9 + 25, damp to moist, overlays bedrock. 

SILTY CLAYSTONE'"': with some sand; brownish gray (5 YR 4/1) to dark gray (N 3/0); 

fine- to medium-grained sand, well sorted, subangular to subrounded, quartzose; dense; well 

developed blocky texture; with dendritic manganese oxide staining; some limonite staining on 

partings; slightly calcareous; damp, locally moist along fractures at lower contact. 

CLAYSTONE'"): with some silt, trace sand; brownish gray (5 YR 4/1) to dark gray (N 3/0); 

fine-grained sand, well sorted; dense; blocky grading to subblocky to the west; some waxy; 

white caliche, limonite and manganese oxide staining on partings; fractures healed with limonite; 

W P .  

CLAYEY SILTSTONE'12): with some sand; grayish orange (10 YR 7/4) to light brown 

(5 YR 6/4); fine- to coarse-grained sand, well sorted, subangular to subrounded, quartzose; 

argillaceous with 1 to 3 millimeter limonitic laminations; poorly developed cross laminations; 

moderate blocky texture; moderately fractured; poorly cemented with argillaceous material; 

locally seeping water near lower contact; locally grading to silty sandstone. 
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SILTY SANDSTONE('3): with some clay; grayish orange (10 Y R  7/4) to light brown (5 YR 

6/4) some mottling; fine- to coarse-grained sand, well sorted, subangular to subrounded, 

quartzose, locally with 1 to 3 millimeter limonitic laminations; poorly developed cross 

lamination; moderate blocky texture; moderately fractured; poorly cemented with argillaceous 

material; friable; locally seeping water near lower contact; locally grading to clayey siltstone. 

SILTY CLAYSTONE"": with trace sand; olive gray (5 Y 4/1) to greenish black (5 GY 211); 

mottled; fine- to coarse-grained sand, poorly sorted, subangular to subrounded, quartzose; no 

visible porosity; moderately well indurated; well developed blocky texture; with limonite 

staining, grayish orange (10 Y R  7/4) along partings; dendritic manganese oxide staining, dark 

gray (N 310); trace, 3 to 8 millimeter, subrounded, iron concretions; trace to some carbonaceous 

material; damp, locally moist along fractures at lower contact. 
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SANDY CLAY (TOP SOIL) (CL)('): with some gravel and trace of silt; grayish brown 

(5 YR 312) to dusky yellowish brown (10 Y R  2/2); fine gravel, poorly graded, subangular to 

subrounded, quartzose and lithic; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose; non to low plasticity; at times partly to poorly developed blocky texture; 

trace roots; trace caliche; slightly to moderately calcareous; primarily dry, locally damp. 

SANDY CLAY (0"): with trace gravel and trace silt; pale reddish brown (10 R 514) to dark 

reddish brown (10 R 3/4); fine to coarse gravels and cobbles, well graded, subangular to 

subrounded, quartzose and lithic; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose and lithic; medium to high plasticity; trace mica, partially cemented with 

caliche; slightly to moderately calcareous; dry; locally grading to clay. 

SILTY CLAY (CH)? with some sand, trace gravel; light brown (5 YR 5/6) to moderate 

brown (5 YR 4/4), mottled with grayish orange (10 YR 7/4); fine gravel, poorly graded, 

subrounded, quartzose; fine- to medium-grained sand, moderately graded, subangular to 

subrounded, quartzose; low to medium plasticity; some limonite staining; slightly calcareous; 

trace caliche blebs; damp to moist. 

SILTY CLAY (CH)(4): with trace of sand; disturbed claystone; grayish orange (10 YR 7/4) 

with light brown (5 YR 5/6); mottled; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose; high plasticity; poorly developed blocky texture; highly weathered at 

upper contact becoming less weathered at depth; some iron oxide staining; trace slickensided 

shear planes; slightly calcareous; dry to damp; disturbed silty claystone; locally grading to clay; 

locally highly mottled with limonite staining; at times abundant carbonaceous material; with 

subrounded gravel sized iron concretions; locally containing well developed slickensided shear 

planes. 

CLAY (CH)? with some sand, silt and gravel; moderate reddish brown (10 R 4/6) to light 

brown (5 YR 5/6); fine gravel, poorly graded subangular to subrounded, quartzose and lithic; 

fine- to coarse-grained sand, well graded, subangular to subrounded, quartzose; moderate to high 

plasticity; locally caliche encrusting gravel; scattered caliche blebs; slightly to moderately 

calcareous; dry. 

Final Phase III RFVRI Report 
EG&G, Operable Unit Number 1 
eg&g\oul \rfi-ri\feb\append_a\a4-attl .app 

March 1994 
Page A442 



SILTY CLAYSTONE(% with some sand; brownish gray (5 Y R  4/1) to dark gray (N 3/0); fme- 

to medium-grained sand, subangular to subrounded, well sorted, quartzose; dense; well 

developed blocky texture; with dendritic manganese oxide staining; some limonite staining on 
partings; slightly calcareous; damp. 

CLAYEY SILTSTONE(% with some sand, grayish orange (10 YR 7/4) to light brown 

(5 YR 6/4); fine- to coarse-grained sand, well sorted, subangular to subrounded, quartzose; 

locally with 1 to 3 millimeter limonite laminations; poorly developed cross laminations; 

moderate blocky texture; moderately fractured; poorly cemented with argillaceous material; 

locally seeping water near lower contact; locally grading to silty sandstone. 

SILTY SANDSTONE(*): with some clay, grayish orange (10 Y R  7/4) to light brown 

(5 YR 6/5), some mottling; fine- to coarse-grained sand, well sorted, subangular to subrounded, 

quartzose; locally with 1 to 3 millimeter limonite laminations; poorly developed cross 

lamination; moderate, blocky texture; moderately fractured; poorly cemented with argillaceous 

material; friable; locally seeping water near lower contact; locally grading to clayey siltstone. 

SILTY CLAYSTONE(9’: with trace sand; olive gray (5 Y 4/1) to greenish black (5 GY 211); 

mottled; fine- to coarse-grained sand, poorly sorted, subangular to subrounded, quartzose; no 

visible porosity; moderately well indurated; well developed blocky texture; with limonite 

staining, grayish orange (10 YR 7/4) along partings; dendritic manganese oxide staining, dark 

gray (N 310); trace, 3 to 8 millimeter, subrounded, iron concretions; trace to some carbonaceous 

material; damp, locally moist along fractures at lower contact. 
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SANDY CLAY (TOP SOIL) (CL/CH)('): with some silt, trace gravel; moderate yellowish 

brown (10 YR 5/4), moderate reddish brown (10 R 4/6); fine to coarse gravels up to cobbles, 

well graded, subangular to subrounded, quartzose and lithic; predominantly fine with trace 

medium- and coarse-grained sand, moderately graded, subangular to subrounded, quartzose; 

medium plasticity; slightly calcareous; moist. 

SANDY SILTY CLAY (CL/CH)(*): with some to trace gravel; dark reddish brown (10 R 3/4), 

moderate reddish brown (10 R 4/6), light gray (N 7/0); fine to coarse gravel, well graded, 

subangular, quartzose; fine- to coarse-grained sand, well graded, subangular to subrounded; 

quartzose; medium plasticity; abundant caliche; some clay stone inclusions; slightly to moderately 

calcareous; damp. 

CALICHE ZONEo): sandy clay and gravel to clayey sand and gravel (GCIGW); fine to coarse 

gravel to 30 centimeter cobbles, well graded, subangular to subrounded quartzose; fine- to 

coarse-grained sand, well graded, subangular to subround, quartzose; non to low plasticity; 

predominant matrix is caliche and caliched clays; damp to wet. 0 
SILTY CLAY (CH)(4): disturbed claystone; trace sand; dark gray (N 3/0), olive gray (5 Y 4/1); 

fine-grained sand, poorly graded, subangular to subrounded, quartzose; medium to high 

plasticity; limonite mottling, trace caliche deposits; 5 centimeters iron nodules; carbonaceous 

lenses up to 1 meter thick; predominant rafted bedrock; randomly oriented shear planes with 

slickensides and 3 prominent shear plans with south dipping slickensides; moist. 

SANDY CLAY (CH)(% with some silt; moderately reddish brown (10 R 4/6); predominantly 

fine with a trace of medium- and coarse-grained sand, moderately graded, subangular to 

subrounded, quartzose; medium plasticity; inclusions of clay stone; caliche veining; small 

slickensided shear planes randomly oriented; slight blocky texture; dry to moist. 

SANDY CLAYEY SILT (h!lL)(@: with some to trace gravel; moderate reddish brown 

(10 R 4/6); fine to coarse gravel to cobbles, well graded, subrounded to subangular, quartzose, 

trace arkose, random orientation; predominantly fine-grained sand, poorly graded, subangular a 
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to subround, quartzose; medium to low plasticity; abundant limonite staining; abundant caliche; 

slightly to very calcareous; damp; wet to moist around gravels and cobbles. 

GRAVELLY SANDY CLAY (CL)? with trace silt; dark reddish brown (10 R 314) to grayish 

brown (5 YR 3/2), at times mottled; fine to coarse gravel, well graded, subangular to angular, 

quartzose and lithic; fine- to coarse-grained sand, well graded, subangular to angular, quartzose 

and lithic; medium plasticity; inclusions mixed with clay stone; moist. 

SILTY CLAY (CH)@): with trace sand and gravel; mixed medium gray (N 5/0), moderate 

reddish brown (10 R 4/6); fine to coarse gravels, well graded, subangular to subrounded, 

quartzose; fine- to medium-grained sand, moderately graded, subangular to subrounded, 

quartzose; medium plasticity; abundant limonite staining; caliche deposits; predominantly 

reworked silty claystone in alluvium matrix; discontinuous small shear planes, random 

orientation; moist. 

SANDY CLAYEY SILTSTONE(9): varicolored light gray (N 7/0), medium dark gray (N 4/0), 

greenish gray (5 GY 6/1), light bluish gray (5 B 7/1), grayish red purple (5 RP 4/2), grading 

with depth to yellowish gray (5 Y Wl), light olive gray (5 Y 6/1); fine-grained sand, well 

sorted, subangular to subrounded, quartzose; no visible porosity; noncemented to thin iron 

cemented laminations; slightly to moderately friable; carbonaceous in upper varicolored zone; 

limonite staining in bands; calcareous in part; thinly bedded; thin lenses of silty sandy claystone; 

low plasticity; moist. 

CLAYEY SILTSTONE"'): with some sand; dark yellowish orange (10 YR 6/6), moderate 

brown (5 YR 3/4), yellowish gray (5 Y 7/2); fine-grained sand, well sorted, subangular to 

subrounded; quartzose; no visible porosity; noncemented; friable; weathered; abundant limonite 

stain and iron nodules; manganese oxide deposits; low plasticity; 2 centimeter laminations of 

silty claystone; moist. 
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CLAYSTONE'"): some to trace silt; dark yellowish orange (10 YR 6/6), olive gray (5 Y 4/1); 

no visible porosity; noncemented; nonfriable; limonite staining; caliche veins and pockets; 

medium to high plasticity; weathered; discontinuous shear planes from 11 + 65 to 11 + 35; 

slickensides dipping south; moist. 

SILTY SANDSTONE'"): with some clay; light olive gray (5 Y 5/2), yellowish gray (5 Y 7/2), 

medium gray (N 5/0); very fme- to fine-grained sand, well sorted, subangular to subrounded; 

quartzose; low estimated porosity; weakly cemented; friable; calcareous; laminations of limonite 

staining; caliche deposits; manganese oxide staining and dendrites; thin to moderate bedding; 

fractures filled with limonite, caliche and/or manganese oxide; moist. 

SILTY CLAYSTONE"3): with trace to some sand; olive gray (5 Y 3/2); medium gray (N 5/0), 

grayish red purple (5 RP 4/2); very fme- to fine-grained sand, well sorted, subangular to 

subrounded, quartzose; no visible porosity; noncemented; nonfriable; limonite mottling and 

staining; iron concentrations; manganese oxide dendritic staining; medium to low plasticity; e blocky texture; moist. 

SILTY SIWDSTONE"~): with some clay; grayish orange (10 YR 7/4) to light brown 

(5 YR 6/4); some mottling; fme- to coarse-grained sand, well sorted, subangular to subrounded, 

quartzose; locally with 1 to 3 millimeters limonite laminations; poorly developed cross 

lamination; moderate, blocky texture; moderately fractured; poorly cemented with argillaceous 

material; friable; locally seeping water near lower contact; locally grading to clayey siltstone. 
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SANDY CLAY (FILL) (CL)? with some gravel and trace of silt; grayish brown (5 YR 312) 

to dusky yellowish brown (10 YR 2/2); fine- to coarse-grained sand, well graded; subangular 

to subrounded, quartzose; fine gravel, poorly graded, subangular to subrounded, quartzose; non 

to low plasticity; nonlaminated; at times platy to poorly developed blocky texture; with roots; 

trace caliche; slightly to moderately calcareous; primarily dry; locally damp. 

@ 

CLAYEY SAND (SC)? with some silt and gravel, trace cobbles; dark reddish brown 

(10 R 3/4), moderate reddish brown (10 R 4/6); fine to coarse gravels, well graded, angular to 

subrounded, quartzose; fine- to coarse-grained sand, well graded, subangular to subrounded, 

quartzose; medium to high plasticity; abundant roots and organics; slightly to moderately 

calcareous; abundant caliche; moist. 

SILTY CLAY (CH)”): disturbed silty claystone, with trace of sand; olive gray (5 Y 4/1) to 

medium gray (N 2/0); mottled; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose; high plasticity; poorly developed blocky texture; highly weathered at 

surface becoming less weathered with depth; some iron oxide staining; trace slickensided slip 

planes; slightly calcareous; dry to damp; reworked silty claystone; locally grading to clay. 
a 

SANDY SILTY CLAY (CL/CH)(4): with some to trace gravel; dark reddish brown (10 R 3/4), 

moderate reddish brown (10 R 4/6), light gray (N 7/0); fine to coarse gravel, well graded, 

subangular, quartzose; fine-to coarse-grained sand, well graded, subangular to subrounded, 

quartzose; medium plasticity; abundant caliche; some clay stone inclusions; slightly to moderately 

calcareous; damp. 

CALICHE ZONEQ: sandy clay and gravel to clayey sand and gravel (GC/GW); fine to coarse 

gravel to 30 centimeter cobbles, well graded, subangular to subround, quartzose; fine- to coarse- 

grained sand, well graded, subangular to subround, quartzose; non to low plasticity; predominant 

matrix is caliche and caliche clays; damp to wet. 
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SANDY CLAYEY SILT (MI,)(@: with some to trace gravel; moderate reddish brown 

(10 R 4/6); fine to coarse gravel to cobbles, well graded, subrounded to subangular, quartzose, 

trace arkose; random orientation; predominantly fine-grained sand, poorly graded, subangular 

to subround, quartzose; medium to low plasticity; abundant limonite staining; abundant caliche; 

slightly to very calcareous; damp; wet to moist around gravel and cobbles. 

GRAVELLY SAND (SW/SC)('): moderate reddish brown (10 R 4/6); at times mottled; poorly 

graded; subangular to angular; quartzose and lithic; fine- to coarse-grained sand, medium 

plasticity; moist; grades into gravelly sandy clay at approximately 11 + 90. 

SILTY CLAY (CL)(*): disturbed silty claystone, trace to some sand, moderate yellowish brown 

(10 YR 5/4); very fme- to fine-grained sand; poorly graded, subrounded; medium plasticity; 

convoluted blocky texture; slight bedding to laminations; discontinuous shear planes; caliche 

deposits; reworked clay stone; iron stained; moist. 

GRAVELLY SANDY CLAY (CL)(9): with some sand; coarse to fine gravel; cobbles, well 

graded, subangular to subrounded, quartzose and metamorphics; fine- to coarse-grained sand, 

well graded, subrounded to subangular; quartzose; medium to low plasticity; abundant caliche 

deposits; reworked claystone; moist. 

GRAVELLY CLAY (CL)"": disturbed claystone; with some sand; coarse to frne gravel, 

cobbles, well graded, subangular to subrounded, quartzose and metamorphics; fine- to coarse- 

grained sand, well graded, subrounded to subangular; quartzose; medium to low plasticity; 

abundant caliche deposits; reworked claystone; moist. 

CALICHE ZONE:("): 4.5 centimeter thick zone of well cemented white (N 9/0), powdery 

caliche, dry. 

SANDY CLAYEY SILTSTONE(12): pale yellowish brown (10 YR 6/2), moderate olive brown 

(5 Y 4/4); very fine- to fine-grained with trace medium-grained sand, moderately well sorted, 

subangular to subround, quartzose; no visible porosity; low cemented; slightly friable; scattered 

iron concretions; millimeter-banding limonite staining; some cross bedding; from 11 + 90 to 
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11 + 78 interbedded with 6 to 9 centimeter lenses of silty claystone; 2 from 11 + 90 to 

11 + 80; discontinuous small shear planes; moist. 

SANDY SILTY CLAYSTONE('3): olive gray (5 Y 4/1), moderate brown (5 YR 4/4), medium 

gray (N YO); very fine- to fine-grained sand, moderately well sorted; subrounded to subangular, 

quartzose; no visible porosity; noncemented; nonfriable; medium plasticity; limonite staining; 

dendrite manganese oxide; discontinuous small interbedded shear planes; slickensides dipping 

south; fractures filled with limonite and manganese oxide; moist. 

SILTY SANDSTONE(l4): light gray (N 7/0) with some clay; very fine to fine grained with 

trace medium-grained sand; moderately well sorted; subangular to subrounded, quartzose; no 

visible porosity; noncemented; friable; iron staining, minor cross bedding; moist. 

SILTY CLAYSTONE('% medium gray (N 5/0), grayish red purple (5 RP 4/2); no visible 

porosity; noncemented; nonfriable; medium plasticity; limonite staining to veining; blocky 

texture; laminated bedding; limonite filled fractures, moist. 

CLAYSTONE"': some to trace silt; dark yellowish orange (10 YR 6/6), olive gray (5 Y 4/1); 

no visible porosity; noncemented; nonfriable; limonite staining; caliche veins and pockets; 

medium to high plasticity; weathered; discontinuous shear planes from 11 + 65 to 11 + 35; 
slickensides dipping south; moist. 

CLAYEY SILTSTONE? with some sand; dark yellowish orange (10 YR 6/6), moderate 

brown (5 YR 3/4), yellowish gray (5 Y 7/2); fine-grained sand, well sorted, subangular to 

subrounded, quartzose; no visible porosity; noncemented; friable; weathered; abundant limonite 

stain and iron nodules; manganese oxide deposits; low plasticity; 2 centimeter laminations at silty 

claystone; moist. 
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SILTY CLAY (TOPSOIL) (CH)('): with trace of sand and gravels; dusky yellowish brown 

(10 YR 2/2) to dark yellowish brown (10 YR 4/2); fme to coarse gravels up to cobbles, well 

graded, subangular to subrounded, quartzose; fme- to coarse-grained sand, well graded, 

subangular to subrounded, quartzose; medium plasticity; with roots; damp to moist; grades to 

sandy clay at Station 12 + 30. 

SANDY CLAY (TOP SOIL) (CL)"): with some gravel and trace silt; grayish brown (5 YR 312) 

to dusky yellowish brown (10 YR 2/2); fme- to coarse-grained sand, well graded, subangular 

to subrounded, quartzose; fme gravel, poorly graded, subangular to subrounded, quartzose and 

lithic; non to low plasticity; at times partly to poorly developed blocky texture; trace roots; trace 

caliche; slightly to moderately calcareous; primarily dry, locally damp. 

CLAYEY SAND (SC)"): with some silt and gravel, trace cobbles; dark reddish brown 

(10 R 3/4), moderate reddish brown (10 R 4/6); fme to coarse gravels, well graded, angular to 

subrounded, quartzose; fme- to coarse-grained sand, well graded, subangular to subrounded, 

quartzose; medium to high plasticity; abundant roots and organics; slightly to moderately 

calcareous; abundant caliche; moist. 

SILTY CLAY (CH)(4): disturbed silty claystone, light gray (N 7/0); "rafted" block of silty 

claystone; medium plasticity; blocky texture; some caliche; weathered; dry to moist. 

CALICHE ZONE? sandy clay and gravel to clayey sand and gravel (GC/GW); fme to coarse 

gravel to 30 centimeter cobbles, well graded, subangular to subround, quartzose; fme- to coarse- 

grained sand, well graded, subangular to subround, quartzose; non to low plasticity; predominant 

matrix is caliche and caliched clays; damp to wet. 

CLAYEY SAND (SC)(@: with some silt and gravel; dark reddish brown (10 R 3/4), moderate 

reddish brown (10 R 4/6); fine to coarse gravel, scattered cobbles, well graded, subangular to 

subrounded, quartzose; fine- to coarse-grained sand, well graded, subangular to subrounded, 

quartzose; medium plasticity; abundant roots; claystone inclusions and rafted blocks; slightly to 

moderately calcareous; abundant caliche; damp. 0 
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GRAVELLY CLAY (CH)? disturbed claystone, pale olive (10 Y 6/2), medium gray (N 510); 

fine to coarse gravel to 30 centimeter cobbles, well graded, subangular to subround, quartzose; 

medium plasticity; caliche cemented matrix; clay is reworked claystone block; abundant limonite 

staining; caliche zones up to 30 centimeter thick; gravels oriented 45 degrees to 70 degrees; 

moist. 

SANDY CLAYEY SILT (ML)@): with some to trace gravel; moderate reddish brown 

(10 R 416); fine to coarse gravel to cobbles, well graded, subrounded to subangular, quartzose, 

trace arkose, random orientation; predominantly fine-grained sand, poorly graded, subangular 

to subrounded, quartzose; medium to low plasticity; abundant limonite staining; abundant 

caliche; slightly to very calcareous; damp; wet to moist around gravels and cobbles. 

GRAVELLY SAND (SW/SC)(9): moderate reddish brown (10 R 4/6); at times mottled; poorly 

graded; subangular to angular; quartzose and lithic; fine- to coarse-grained sand, medium 

plasticity; moist; grades into gravelly sandy clay at approximately 11 + 90. 

SILTY CLAY (CH)('o): disturbed silty claystone, with trace sand and gravels; pale reddish 

brown (10 R 5/4) grayish red (5 R 4/2); light brown (5 YR 5/6), moderate yellowish brown 

(10 YR 5/4), mottled; fine to coarse gravels up to cobbles, well graded, subangular to 

subrounded, quartzose; fine- to coarse-grained sand, well graded, subangular to subrounded, 

quartzose; medium plasticity; abundant roots; slightly to moderately calcareous; abundant 

caliche; damp. 

CLAYEY SILTY SANDSTONE("): yellowish gray (5 Y 7/2), with light olive (10 Y 514) to 

moderate yellow (5 Y 7/6) banding; predominant fine-grained sand, moderately well sorted, 

subangular to subrounded, quartzose; no visible porosity; weakly to noncemented; friable; 

millimeter banded limonite staining, very thinly bedded; poorly developed cross bedding; blocky 

texture; fractures filled with caliche and limonite; moist. 
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SANDSTONE('2): light gray (N 7/0); very fine- to fine-grained sand; well sorted, subangular, 

quartzose; low estimated porosity, well cemented; nonfriable; calcareous cement; noncemented 

from 12 + 35 eastward; anticlinal structure at 12 + 36; fractures stained with manganese oxide; 

dry to moist. 

@ 

SANDY SILTY CLAYSTONE? olive gray (5 Y 4/1), moderate brown (5 YR 4/4), medium 

gray (N 5/0); very fine- to fine-grained sand, moderately well sorted, subrounded to subangular; 

quartzose; no visible porosity; noncemented; nonfriable; medium plasticity; limonite staining; 

dendrite manganese oxide; discontinuous small interbedded shear planes; slickensides dipping 

south; fractures filled with limonite and manganese oxide; moist. 

SILTY SANDSTONE'14): with some clay; light gray (N 7/0); very fine- to fine-grained with 

trace medium-grained sand; moderately well sorted; subangular to subrounded; quartzose; no 

visible porosity; noncemented; friable, iron staining; minor cross bedding; moist. 

SANDY CLAYEY SILTSTONE"": pale yellowish brown (10 YR 6/2), moderate olive brown 

(5 Y 4/4); very fine- to fine-grained with trace medium-grained sand, moderately well sorted, 

subangular to subround, quartzose; no visible porosity; noncemented; slightly friable; scattered 

iron concretions; millimeter banding limonite staining; some cross bedding; discontinuous small 

shear plans; moist. 
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SILTY CLAY (TOPSOIL) (0% with a trace sand and gravels; dark yellowish brown 

(10 YR 4/2) to dusky yellowish brown (10 YR 2/2) fine to coarse gravels up to cobbles, well 

graded, subangular to subrounded, quartzose; fine- to coarse-grained sand, well graded, 

subangular to subrounded, quartzose; low to medium plasticity; trace roots; damp to moist. 

CLAYEY SAND (SC)"): with some silt and gravel, trace cobbles and boulders; dark reddish 

brown (10 R 3/4), moderate reddish brown (10 R 4/6); fine to coarse gravels, well graded, 

angular to subrounded, quartzose; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose; medium plasticity; abundant roots; slightly to moderately calcareous; 

inclusions of claystone up to small 2 to 3 meter "rafted" blocks; abundant caliche; moist. 

CALICHE ZONE"): sandy clay and gravel to clayey sand and gravel (GC/GW); fine to coarse 

gravel to 30 centimeter cobbles, well graded, subangular to subround, quartzose; fine- to coarse- 

grained sand, well graded, subangular to subround, quartzose; non to low plasticity; predominant 

matrix is caliche and caliched clays; damp to wet. 

GRAVELLY CLAY (CH)(4): disturbed claystone, pale olive (10 Y 6/2), medium gray (N YO); 
e 

fine to coarse gravel to 30 centimeter cobbles, well graded, subangular to subround, quartzose; 

medium plasticity; caliche cemented matrix; clay is reworked claystone block; abundant limonite 

staining; caliche zones up to 30 centimeter thick; gravels oriented 45 degrees to 70 degrees; 

moist. 

GRAVELLY CLAY (CH)(% disturbed claystone, (lower unit) with some sand; light olive gray 

(5 Y 5/2), light olive brown (5 Y 5/6); fine to coarse gravels up to small boulders 45 

centimeters; well graded, subangular to subrounded; quartzose; low plasticity; clay is reworked 

claystone; abundant pockets and lenses of caliche; moist. 

SILTY SANDSTONE(@: with some clay; medium light gray (N 6/0); predominantly fine- 

grained sand, moderately well sorted, subrounded, quartzose; no visible porosity; weakly to 

noncemented; friable; millimeter banding of limonite staining; fractures filled with caliche; 

0 moist. 
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CLAYEY SILTY SANDSTONE(? grayish orange (10 YR 7/4), light olive brown (5 Y 5/6); 

predominantly fine-grained sand, moderately well sorted, subangular to subrounded, quartzose; 

no visible porosity; weakly to noncemented; friable; very thinly bedded; poorly developed cross 

bedding; blocky texture; fractures filled with caliche and limonite; moist. 
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SILTY CLAY (TOPSOIL) (CH)('): with a trace of sand and gravels; dusky yellowish brown 

(10 YR 2/2) to dark yellowish brown (10 YR 4/2); fine to coarse gravels up to cobbles, well 

graded, subangular to subrounded, quartzose; fine- to coarse-grained sand, well graded, 

subangular to subrounded quartzose; medium plasticity; trace roots; damp to moist. 

CLAYEY SAND (SC)"): with some silt and gravel; trace cobbles; dark reddish brown 

(10 R 3/4), moderate reddish brown (10 R 4/6); fine to coarse gravels, well graded, angular to 

subrounded, quartzose; fine- to coarse-grained sand, well graded, subangular to subrounded, 

quartzose; medium to high plasticity; abundant roots and organics; slightly to moderately 

calcarmus; abundant caliche; moist. 

SILTY CLAY (0"': disturbed silty claystone, light gray (N 7/0); "rafted" block of silty 

claystone; medium plasticity; blocky texture; some caliche; weathered; dry to moist. 

SANDY SILTY CLAY (CL/CH)": with some to trace gravel; dark reddish brown (10 R 3/4), 

moderate reddish brown (10 R 4/6), light gray (N 7/0); fine to coarse gravel, well graded; 

subangular, quartzose; fine- to coarse-grained sand, well graded, subangular to subrounded, 

quartzose; medium plasticity; abundant caliche; some clay stone inclusions; slightly to moderately 

calcareous; damp. 

SANDY CLAYEY SILT (MI.,)(%: with some to trace gravel; brownish gray (5 YR 4/1), light 

olive brown (5 Y 5/6), mottled; fine to coarse gravel, well graded, subangular to subrounded, 

quartzose; fine- to coarse-grained sand, well graded, subangular to subrounded, quartzose; 

medium to low plasticity; abundant limonite staining; abundant caliche; slightly to very 

calcareous; claystone blocks and inclusions; damp. 

CLAY (CH)(@: disturbed claystone, with some sand and silt, trace gravel; yellowish gray 

(5 Y 7/2); fine to coarse gravels, well graded, subangular, quartzose; fine- to coarse-grained 

sand, well graded, subangular to subrounded, quartzose; medium plasticity; reworked and 

weathered claystone; moist. 
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GRAVELLY CLAY (CH)('): disturbed claystone, olive gray (5 Y 4/1), brownish gray 

(5 YR 4/1), moderate yellowish brown (10 YR 5/4); varicolored; fine to coarse gravels up to 

30 centimeters, cobbles, well graded, subangular to subrounded, quartzose and lithic; low 

plasticity; up to 30 percent of clay is reworked claystone; caliche deposits surround gravel and 

cobbles; gravels with variable imbrications in upper zone to 5 degrees dip west orientation at 

lower contact; moist. 

CALICHE ZONE(*): sandy clay and gravel to clayey sand and gravel (GC/GW); fine to coarse 

gravel to 30 centimeter cobbles, well graded, subangular to subround, quartzose; fine- to coarse- 

grained sand, well graded, subangular to subround, quartzose; non to low plasticity; predominant 

matrix is caliche and caliched clays; damp to wet. 

SANDSTONE(9): with some silt and trace clay; moderate yellowish brown (10 YR 5/4), light 

brown (5 YR 5/6); fine- to very fine-grained sand; well sorted; subangular, quartzose; no visible 

porosity; weakly cemented with limonite and caliche; moderately friable; limonite staining to 

concretions; caliche mottling to concretions; 3 to 6 centimeter iron cemented lenses; thinly 

bedded; interbeds of sandy claystone; moist. 
e 

SANDY CLAYSTONE(lo): with some silt; yellowish brown (10 YR 5/4), light brown 

(5 YR 5/6); fine to very fine-grained sand, well sorted, subangular, quartzose; no visible 

porosity; nonfriable; abundant limonite staining; caliche mottling; lenses of clayey silty 

sandstone, 0.2 to 0.8 inches thick, light gray (N 7/0); fractures filled with limonite; moist. 

SILTY SANDSTONE'"): with some clay; medium light gray (N 6/0); predominantly fine- 

grained sand, moderately well sorted, subround, quartzose; no visible porosity; weakly to 

noncemented; friable; millimeter banding of limonite staining; fractures filled with caliche; 

moist. 
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SANDY CLAY (TOP SOIL) (CL)% with some gravel and trace of silt; grayish brown 

(5 YR 3/2) to dusky yellowish brown (10 YR 2/2); fine- to coarse-grained sand, well graded, 

subangular to subrounded, quartzose; fine gravel, poorly graded, subangular to subrounded, 

quartzose and lithic; non to low plasticity; at times partly to poorly developed blocky texture; 

trace roots; trace caliche; slightly to moderately calcareous; primarily dry, locally damp. 

SILTY CLAY (TOPSOIL) (CH)"): with trace sand and gravels; dark yellowish brown 

(10 YR 4/2), grayish brown (5 YR 3/2); fine to coarse gravels up to cobbles, well graded, 

subangular to subrounded, quartzose; fine- to coarse-grained sand, well graded, subangular to 

subrounded quartzose; medium plasticity; with roots; damp to moist. 

CLAYEY SAND (SC)O): with some silt and gravel; dark reddish brown (10 R 3/4), moderate 

reddish brown (10 R 4/6); fine to coarse gravel, well graded, subangular to subrounded, 

quartzose; fine- to coarse-grained sand, well graded, subangular to subrounded, quartzose; 

medium plasticity; abundant roots; slightly to moderately calcareous; abundant caliche; damp. 

SILTY CLAY (CH)(4): with trace sand and gravels; pale reddish brown (10 R 5/4) grayish red 
a 

(5 R 4/2); light brown (5 YR 5/6), moderate yellowish brown (10 YR 5/4), mottled; fine to 

coarse gravels up to cobbles, well graded, subangular to subrounded, quartzose; fine- to coarse- 

grained sand, well graded, subangular to subrounded, quartzose; medium plasticity; 2 to 3 

millimeter caliche veining; slightly to moderately calcareous; damp to moist. 

SANDY SILTY CLAY (CL/CH)"% with some to trace gravel; dark reddish brown (10 R 3/4), 

moderate reddish brown (10 R 4/6), light gray (N 7/0); fine to coarse gravel, well graded, 

subangular, quartzose; fine- to coarse-grained sand, well graded subangular to subrounded; 

quartzose; medium plasticity; abundant caliche; some clay stone inclusions; slightly to moderately 

calcareous; damp. 

SANDY CLAYEY SILT (ML)'": with some to trace gravel; brownish gray (5 YR 4/1), light 

olive brown (5 Y 5/6) mottled; fine to coarse gravel, well graded; subangular to subrounded 

quartzose; fine- to coarse-grained sand, well graded, subangular to subrounded quartzose; low 
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to medium plasticity; abundant limonite staining; abundant caliche; slightly to very calcarmus; 

claystone blocks and inclusions; damp. 

CALICHE ZONEQ: sandy clay and gravel to clayey sand and gravel (GC/GW); fine to coarse 

gravel to 30 centimeter cobbles, well graded, subangular to subrounded quartzose; fine- to 

coarse-grained sand, well graded, subangular to subrounded, quartzose; non to low plasticity; 

predominant matrix is caliche and calcareous clays; damp to wet. 

SILT (ML)(*): disturbed siltstone, with some clay and sand; grayish brown (5 YR 3/2), 

moderate brown (5 YR 4/4), olive gray (5 Y 4/1), medium light gray (N 6/0), varicolored; fme 

to coarse gravels, well graded, subangular, quartzose; reworked siltstone; slightly to locally 

weathered, with some to abundant caliche; medium to low plasticity; moist to very moist. 

CLAY (CH)(9): disturbed claystone, with some sand and silt; trace gravels; yellowish gray 

(5 Y 7/2); fine to coarse gravels, well graded, subangular; quartzose; fine- to coarse-grained 

sand, well graded, subangular to subrounded, quartzose; medium plasticity; reworked and 

weathered clay stone; moist. 

CLAYEY SAND (SC)("): with some to trace silt and gravel; moderate reddish brown 

(10 R 4/6), moderate reddish brown (10 R 6/6); fine to coarse gravels up to 30 centimeter 

cobbles, well graded, subangular to subrounded, quartzose; fine- to medium-grained sand, 

moderately graded, quartzose; medium plasticity; caliche veining and encrusting around 

claystone inclusions; moist. 

GRAVELLY CLAY (CH)("): disturbed claystone, olive gray (5 Y 4/1), brownish gray 

(5 YR 4/1) varicolored; fine to coarse gravels up to 30 centimeter cobbles, well graded, 

subangular to subrounded, quartzose; low plasticity; up to 30 percent of clay is reworked 

claystone; caliche deposits surrounding gravel and cobbles; gravels with variable imbrications 

in upper zone dipping 5 degrees dip west at lower contact; moist to very moist. 
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SILTY CLAY (CH)(12): disturbed silty claystone, trace to some sand; moderate yellowish brow 

(10 YR 5/4), light brown (5 YR 5/6); very fine-grained sand, well sorted, subangular, quartzose; 

medium plasticity; abundant limonite staining to iron concreted lenses of less than 3 centimeters 

thick; caliche mottling, veining, and concretions; weathered rafted block of silty claystone; 

interbedded with 12 centimeter discontinuous lenses of sandy siltstone; moist. 

@ 

CLAYEY SILTSTONE('3): trace to some sand; grayish orange (10 YR 7/4), light gray gU 710); 

very fine-grained sand, subangular, well sorted, quartzose; low to medium plasticity; moderately 

cemented; slightly calcareous; trace iron concretions; damp. 

SILTY CLAYSTONE(14): some sand; olive gray (5 Y 3/2); predominantly fine-grained sand, 

moderately well sorted, subangular, quartzose; no visible porosity; noncemented; nonfriable; 

limonite staining; medium to high plasticity; massive; moist. 

SANDSTONE('9: with some silt and trace clay; moderate yellowish brown (10 Y R  5/4), light 

brown (5 YR 5/6); fine- to very fine-grained sand; well sorted; subangular, quartzose; no visible 

porosity; weakly cemented with limonite and caliche; moderately friable; limonite staining to 

concretions; caliche mottling to concretions; 3 to 6 centimeter iron cemented lenses; thinly 

bedded; interbeds of sandy claystone; moist. 

SANDY CLAYSTONE('@: with some silt; yellowish brown (10 YR 5/4), light brown 

(5 YR 5/6); fine- to very fine-grained sand, well sorted, subangular, quartzose; no visible 

porosity; noncemented; nonfriable; limonite staining; caliche mottling; interbedded with clayey 

silty sandstone; fractures filled with limonite; moist. 
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SANDY CLAY (TOP SOIL) (CL)? with some gravel and trace of silt; grayish brown 

(5 YR 312) to dusky yellowish brown (10 YR 2/2); fine- to coarse-grained sand, well graded, 

subangular to subrounded, quartzose; fine gravel, poorly graded, subangular to subrounded, 

quartzose and lithic; non to low plasticity; at times partly to poorly developed blocky texture; 

trace roots; trace caliche; slightly to moderately calcareous; primarily dry, locally damp. 

SILTY CLAY (CH)('): with trace sand and gravels; pale reddish brown (10 R 5/4) grayish red 

(5 R 412); light brown (5 YR 5/6), moderate yellowish brown (10 YR 5/4), mottled; fine to 

coarse gravels up to cobbles, well graded, subangular to subrounded, quartzose; fine- to coarse- 

grained sand, well graded, subangular to subrounded, quartzose; medium plasticity; 2 to 3 

millimeter caliche veining; slightly to moderately calcareous; damp to moist. 

CLAY (CHI"': with some silt, trace sand and gravels; moderate reddish brown (10 R 4/6); fine 

to coarse gravels and up to 30 centimeter cobbles, well graded, subangular to subrounded, 

quartzose; low to high plasticity; caliche encrusting gravel and cobbles; moist. 

SILT (ML)'4): disturbed siltstone, with some clay and sand, grayish brown (5 YR 3/2), 
e 

moderate brown (5 YR 4/4), olive gray (5 Y 4/1), medium light gray (N 6/0), varicolored; fine 

to coarse gravels, well graded, subangular, quartzose; fine- to medium-grained sand, moderately 

graded, subangular to subrounded, quartzose; reworked siltstone; slightly to locally lightly 

weathered, with some to abundant caliche; medium to low plasticity; moist to very moist. 

CLAYEY SILT (ML)(*: with trace to some sand and trace gravels; grayish brown (5 YR 3/2), 

moderate brown (5 YR 4/4), olive gray (5 Y 4/1), medium light gray (N 6/0), varicolored; fine 

to coarse gravels, well graded, subangular, quartzose; fine- to medium-grained sand, moderately 

graded, subangular to subrounded, quartzose; medium to low plasticity; abundant inclusion of 

reworked claystone; limonite staining; some caliche deposits; some organic debris near upper 

contact; poorly developed blocky texture; moist to very moist. 

CLAYEY SILTSTONE(@: trace to some sand; grayish orange (10 YR 7/4); some light gray 

(N 710); very fine-grained sand, subangular, well sorted, quartzose; low to medium plasticity; 

moderately cemented; slightly calcarmus; trace iron concentrations, damp. 
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SILTY CLAYSTONEO: some sand; olive gray (5 Y 3/2) to light olive brown (5 Y 5/6); with 

dark yellowish orange (10 YR 6/6) mottling and staining/f&g along partings; predominantly 

fine-grained sand, moderately well sorted, subangular, quartzose; medium to high plasticity; 

dense; homogeneous; waxy; blocky ; slightly calcareous, trace dendritic manganese oxide 

staining; damp. 
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SANDY CLAY (TOP SOIL) (CL)(’): with some gravel and trace of silt; grayish brown 

(5 YR 312) to dusky yellowish brown (10 YR 2/2); fine- to coarse-grained sand, well graded, 

subangular to subrounded, quartzose; frne gravel, poorly graded, subangular to subrounded, 

quartzose and lithic; non to low plasticity; at times partly to poorly developed blocky texture; 

trace roots; trace caliche; slightly to moderately calcareous; primarily dry, locally damp. 

CLAYEY SILT (NIL)(*): with trace to some sand and gravels; moderate reddish brown 

(10 R 4/6); fine to coarse gravels, well graded, subangular to subrounded, quartzose; fine- to 

coarse-grained sands, well graded, subangular to subrounded, quartzose; medium to low 

plasticity; caliche encrusting gravels; limonite staining; trace roots; damp. 

CLAYEY SILT (NIL)”): with trace to some sand and trace gravels; grayish brown (5 YR 3/2), 

moderate brown (5 YR 4/4), olive gray (5 Y 4/1), medium light gray (N 6/0), varicolored; fine 

to coarse gravels, well graded, subangular, quartzose; fine- to medium-grained sand, moderately 

graded; subangular to subrounded, quartzose; medium to low plasticity; abundant inclusions of 

claystone; limonite staining; some caliche deposits; some organic debris near upper contact; 

poorly developed blocky texture; moist to very moist. 

CLAY (CH)(4): with some silt, trace sand and gravels; moderate reddish brown (10 R 4/6); fine 

to coarse gravels, up to 30 centimeter cobbles, well graded, subangular to subrounded, 

quartzose; fine- to coarse-grained sand, well graded, subangular to subrounded, quartzose; low 

to high plasticity; caliche encrusting gravel and cobbles; moist. 

CLAY (CH)? disturbed claystone, with trace gravels to cobbles; brownish gray (5 Y 4/1), 

moderate brown (5 YR 3/4); fine to coarse gravels, up to 30 centimeter cobbles, well graded, 

subrounded to rounded, quartzose; medium plasticity; disturbed to reworked clay stone; slightly 

calcareous; dry to slightly damp. 
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SANDY CLAYEY SILTSTONE(% olive gray (5 Y 4/1), moderate brown (5 YR 4/4), 

brownish gray (5 YR 4/1)7 very fine- to trace medium-grained sand, occasional trace coarse- 

grained sand, medium gray (N 5/0), moderately poorly sorted, subangular to subrounded, 

quartzose; no visible porosity; some thin (3 to 6 centimeters) limonite cemented lenses; 

moderately friable; scattered iron concentrations; 3 to 30 centimeter interbeds of silty claystone; 

limonite filling in fractures; damp. 

SILTY CLAYSTONEQ: light olive gray (5 Y 6/1)7 brownish gray (5 Y 4/1); no visible 

porosity; noncemented; nonfriable; medium plasticity; limonite filling in blocky texture; fractures 

filled with limonite and manganese oxide; damp. 

Final Phase JJI RFURJ Report 
EG&G, Operable Unit Number 1 
eg&g\oul\rfi-ri\feb\appmd-a\&-attl .app 

March 1994 
Page A471 



881 HILLSIDE AREA 
FRENCH DRAIN GEOLOGIC CHARACTERIZATION 

STATIONS 
15 + 00 to 15 + 50 

(Sheet 22 of 30) 

Final Phase IIl RFI/RI Report 
EGBrG, Operable Unit Number 1 
eg&g\~ll\rfi-ri\feb\append_a\a4-aol .app 

March 1994 
Page A412 



SANDY CLAY (TOP SOIL) (CL)% with some gravel and trace of silt; grayish brown 

(5 YR 3/2) to dusky yellowish brown (10 YR 2/2); fine- to coarse-grained sand, well graded, 

subangular to subrounded, quartzose; fine gravel, poorly graded, subangular to subrounded, 

quartzose and lithic; non to low plasticity; at times partly to poorly developed blocky texture; 

trace roots; trace caliche; slightly to moderately calcareous; primarily dry, locally damp. 

CLAYEY SILT (ML)(2): with trace to some sand and gravels; moderate reddish brown 

(10 R 4/6); fine to coarse gravels, well graded, subangular to subround, quartzose; fine- to 

coarse-grained sand, well graded, subangular to subrounded, quartzose; medium to low 

plasticity; caliche encrusting gravels; limonite staining; trace roots; damp. 

CLAYEY SAND (SC)? with some silt and gravel; dark reddish brown (10 R 3/4) to moderate 

reddish brown (10 R 4/6); fine gravel, poorly graded, subrounded to subangular, quartzose and 

lithic; fine- to coarse-grained sand, well graded, quartzose; high plasticity; trace roots; dry. 

@ 
CLAYEY SILT (ML)": with trace to some sand and trace gravels; grayish brown (5 YR 3/2), 

moderate brown (5 YR 4/4); olive gray (5 Y 4/1), medium light gray (N 6/0), varicolored; fine 

to coarse gravels, well graded, subangular, quartzose; fine- to medium-grained sand, moderately 

graded, subangular to subrounded, quartzose; medium to low plasticity; abundant inclusions of 

claystone; limonite staining; some caliche deposits; some organic debris near upper contact; 

poorly developed blocky texture; moist to very moist. 

SILTY CLAY (CH)": with trace sand; light brown (5 YR 6/4) to moderate brown (5 YR 4/4); 

fine- to medium-grained sand, moderately well graded, subangular to subrounded, quartzose and 

caliche; high plasticity, moderately calcareous; damp. 

SILTY SANDSTONE(@: with some clay; light gray (N 7/0) to light olive gray (5 Y 6/1); very 

fine-grained sand, well sorted, poorly graded, subangular, quartzose; calcareous; blocky to 

poorly developed blocky texture; damp. 
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SILTY CLAYSTONE": interbedded with silty clayey sandstone; light gray (N 7/0) to light 

grayish orange (10 YR 7/4); mottled; very fine- to fine-grained sand, subangular to subrounded, 

quartzose; medium to low plasticity; slightly calcareous; fractures filled with manganese oxide 

and limonite; damp. 

SANDY CLAYEY SILTSTONE(*): olive gray (5 Y 4/1), moderate brown (5 YR 4/4), 

brownish gray (5 YR 4/1), medium gray (N YO); very fine to trace medium, occasional trace 

coarse-grained sand, moderately poorly sorted, subangular to subrounded, limonite cemented 

lenses; moderately friable; scattered iron concentrations; 3 to 30 centimeter intervals of silty 

claystone; limonite f&g in fractures; damp. 

SILTY CLAYSTONEt9): with trace sand; olive gray (5 Y 4/1) to greenish black (5 GY 2/1); 

mottled; with some fine-grained sand, trace medium- to coarse-grained, poorly sorted, 

subangular to subrounded, quartzose; no visible porosity; moderately well indurated; well 

developed blocky texture with limonite staining, grayish range (10 YR 7/4) along partings; 

dendritic manganese oxide staining, dark gray (N 3/0); trace roots; some to abundant, 

noncontinuous slickensided shear planes up to 3.2 meters in length; trace, 3 to 8 millimeter, 

subrounded, iron concretions; trace to some carbonaceous material; damp. 
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SANDY CLAY (TOPSOIL) (CL)% with some gravel and trace of silt; grayish brown 

(5 YR 3/2) to dusky yellowish brown (10 YR 2/2); fine gravel, poorly graded, subangular to 

subrounded, quartzose and lithic; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose; non to low plasticity; at times platy to poorly developed blocky texture; 

trace roots; trace caliche; slightly to moderately calcareous; primarily dry, locally damp. 

CLAYEY SAND (SC)(2): with some silt and gravel; dark reddish brown (10 R 3/4) to moderate 

reddish brown (10 R 4/6); fine gravel, poorly graded, subrounded to subangular, quartzose and 

lithic; fine- to coarse-grained sand, well graded, quartzose; high plasticity; trace roots; dry; 

locally grading to gravel with some sand and trace clay. 

SILTY CLAY (CL/CH)@): with trace to some sand, pale brown (5 YR 2/2) to light olive gray 

(5 Y 5/2), fine- to medium-grained sand, moderately well graded, subangular to subrounded, 

quartzose and caliche; high plasticity; moderately calcareous; damp. 

SILTY CLAYSTONE(4): with trace sand; olive gray (5 Y 4/1) to greenish black (5 GY 2/1); 

mottled; with some fine-grained sand, trace medium- to coarse-grained, poorly sorted, 

subangular to subrounded, quartzose; no visible porosity; moderately well indurated; well 

developed blocky texture with limonite staining, grayish orange (10 YR 7/4) along partings; 

dendritic manganese oxide staining, dark gray (N 3/0); trace roots; trace, 3 to 8 millimeter, 

subrounded, iron concretions; trace to some carbonaceous material; damp. 

SANDY CLAYEY SILTSTONEQ: olive gray (5 Y 4/1), moderate brown (5 YR 4/4), 

brownish gray (5 YR 4/1), medium gray (N 5/0); very fine- to trace medium-grained sand, 

occasional trace coarse-grained sand, moderately poorly sorted, subangular to subrounded, 

limonite cemented lenses; moderately friable; scattered iron concentrations; 3 to 30 centimeter 

intervals of silty claystone; limonite filling in fractures; damp. 
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SILTY CLAYSTONE? with trace sand; olive gray (5 Y 4/1) to greenish black (5 GY 2/1); 

mottled; fine- to coarse-grained sand, poorly sorted, subangular to subrounded, quartzose; no 

visible porosity; moderately well indurated; well developed blocky texture with limonite staining, 

grayish range (10 YR 7/4) along partings; dendritic manganese oxide staining, dark gray 

(N 3/0); trace roots; trace, 3 to 8 millimeter, subrounded, iron concretions; trace to some 

carbonaceous material; damp. 

0 
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SANDY CLAY (TOP SOIL) (CL)('): with some gravel and trace of silt; grayish brown 

(5 YR 3/2) to dusky yellowish brown (10 YR 2/2); fine gravel, poorly graded, subangular to 

subrounded, quartzose and lithic; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose; non to low plasticity; at times platy to poorly developed blocky texture; 

trace roots; trace caliche; slightly to moderately calcareous; primarily dry, locally damp. 

CLAYEY SAND (SC)(2): with some silt and gravel; dark reddish brown (10 R 3/4) to moderate 

reddish brown (10 R 4/6); fine gravel, poorly graded, subrounded to subangular, quartzose and 

lithic; fine- to coarse-grained sand, well graded, quartzose; high plasticity; trace roots; dry. 

CLAY (CH)@): with some silt and trace sand; pale brown (5 YR 5/2) to light olive gray 

(5 Y 5/2); mottled; fine- to coarse-grained sand, well graded, subangular to subrounded, 

quartzose; high plasticity; with randomly oriented, 2 to 5 millimeter caliche veins and blebs, 

very pale orange (10 YR 8/2) dry. 

SILTY CLAY (CL)(4): with trace to some sand, pale brown (5 YR 2/2) to light olive gray 

(5 Y 5/2), fine- to medium-grained sand, moderately well graded, subangular to subrounded, 

quartzose and caliche; high plastic; moderately calcareous; damp. 

SILTY CLAYSTONE(9: with trace sand; olive gray (5 Y 4/1) to greenish black (5 GY 2/1); 

mottled; fine- to coarse-grained sand, poorly sorted, subangular to subrounded, quartzose; no 

visible porosity; moderately well indurated; well developed blocky texture with limonite staining, 

grayish range (10 YR 7/4) along partings; dendritic manganese oxide staining, dark gray 

(N 310); trace, 3 to 8 millimeter, subrounded, iron concretions; trace to some carbonaceous 

material; damp. 

SANDY CLAYEY SILTSTONE(@: olive gray (5 Y 4/1), moderate brown (5 YR 4/4), 

brownish gray (5 YR 4/1), medium gray (N YO); very fine- to trace medium-grained sand, 

occasional trace coarse-grained sand, moderately poorly sorted, subangular to subrounded, 

limonite cemented lenses; moderately friable; scattered iron concentrations; 3 to 30 centimeter 

intervals of silty claystone; limonite filling in fractures; damp. 
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* SANDY SILTSTONEQ: with trace to some clay; pale yellowish brown (10 YR 6/2) to grayish 

orange (10 YR 7/4); fine- to medium-grained sand, moderately well sorted; subangular to 

subrounded; quartzose, with blocky texture; well developed iron laminations; 1 to 2 millimeters, 

with well developed monoclincal folding to the west at 22 degrees to 34 degrees; limonite 

staining on partings, with 6 centimeter limonite band at bottom of unit. 
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SANDY CLAY (TOP SOIL) (CL)% with some gravel and trace of silt; grayish brown 

(5 YR 3/2) to dusky yellowish brown (10 YR 2/2); fine gravel, poorly graded, subangular to 

subrounded, quartzose and lithic; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose; non to low plasticity; at times platy to poorly developed blocky texture; 

trace roots; trace caliche; slightly to moderately calcareous; primarily dry, locally damp. 

CLAYEY SAND (SC)(2): with some silt and gravel; dark reddish brown (10 R 3/4) to moderate 

reddish brown (10 R 4/6); fine gravel, poorly graded, subrounded to subangular, quartzose and 

lithic; fine- to coarse-grained sand, well graded, quartzose; high plasticity; trace roots; dry. 

SILTY CLAY (CI!I)@): with trace sand; disturbed silty claystone; olive gray (5 Y 411) to 

medium gray (N 2/0); mottled; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose; high plasticity clays; dense, poorly developed blocky texture; highly 

weathered at upper contact becoming less weathered with depth; some iron oxide staining; trace 

slickensided shear planes; slightly calcareous; dry to damp; locally grading to clay. 

CLAY (CH)(4): with some silt and trace sand; pale brown (5 YR 5/2) to light olive gray 

(5 Y 5/2); mottled; fine- to coarse-grained sand, well graded, subangular to subrounded, 

quartzose; high plasticity; randomly oriented, 2 to 5 millimeter caliche veins and blebs, very 

pale orange (10 YR 8/2) dry. 

CLAYEY SANDY SILTSTONE(% olive gray (5 Y 4/1); fine- to medium-grained sand, 

moderately well sorted, subangular to subrounded, quartzose; well developed blocky texture; 

trace to some limonite along partings; poorly cemented with argillaceous material; friable; damp. 

SILTY SANDSTONE(% olive gray (5 Y 4/1) to grayish orange (10 YR 7/4); mottled; fine- to 

medium-grained sand, moderately well sorted, subangular to subrounded, quartzose; trace to 

some clay; poorly cemented with argillaceous material; friable; well developed blocky texture; 

trace to some limonite along partings; trace of subrounded iron concretions up to 8 centimeters 

in length; damp. 
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SANDY SILTSTONE? with trace to some clay; pale yellowish brown (10 YR 612) to grayish 

orange (10 YR 7/4); fine- to medium-grained sand, moderately well sorted; subangular to 

subrounded; quartzose, with blocky texture; well developed iron laminations; 1 to 2 millimeters, 

with well developed monoclincal folding to the west at 22 degrees to 34 degrees; limonite 

staining on partings, with 6 centimeter limonite band at bottom of unit. 

SILTY CLAYSTONE"': with trace sand; olive gray (5 Y 4/1) to greenish black (5 GY 211); 

mottled; fine- to coarse-grained sand, poorly sorted, subangular to subrounded, quartzose; no 

visible porosity; moderately well indurated; well developed blocky texture with limonite staining, 

grayish range (10 YR 7/4) along partings; dendritic manganese oxide staining, dark gray 

(N 3/0); trace roots; trace 3 to 8 millimeter, subrounded, iron concretions; trace to some 

carbonaceous material; damp. 
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SANDY CLAY (TOP SOIL) (CL)(l): with some gravel and trace of silt; grayish brown 

(5 YR 3/2) to dusky yellowish brown (10 YR 2/2); fine gravel, poorly graded, subangular to 

subrounded, quartzose and lithic; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose; non to low plasticity; at times platy to poorly developed blocky texture; 

with roots; traces caliche; slightly to moderately calcareous; primarily dry, locally damp. 

@ 

CLAYEY SAND (CH)”): with some silt and gravel; dark reddish brown (10 R 3/4) to moderate 

reddish brown (10 R 4/6); fine gravel, poorly graded, subrounded to subangular, quartzose and 

lithic; fine- to coarse-grained sand, well graded, quartzose; high plasticity; trace roots; dry. 

SILTY CLAY (CH)”): with trace sand; disturbed silty claystone; olive gray (5 Y 411) to 

medium gray (N 2/0); mottled; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose; high plasticity; dense, poorly developed blocky texture; highly weathered 

at upper contact becoming less weathered with depth; some iron oxide staining; trace 

slickensided shear planes; slightly calcareous; dry to damp; locally grading to clay. 

CALICHE ZONE(4): sandy clay and gravel (CL/GW); white (N 9/0); fine to coarse gravel to 
e 

30 centimeter cobbles, well graded, subangular to subround, quartzose; fine- to coarse-grained 

sand, well graded, subangular to subround, quartzose; non to low plasticity; predominant matrix 

is caliche and clay; dry. 

SANDY CLAY (CL/CH)% with trace gravel and trace silt, pale reddish brown (10 R 5/54) to 

dark reddish brown (10 R 3/4); fine to coarse gravels and cobbles, well graded, subangular to 

subrounded, quartzose and lithic; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose and lithic; medium to high plastic clays; trace mica, partially cemented 

with caliche; slightly to moderately calcarmus; dry; locally grading to clay, grading to gravelly 

sandy clay locally and at borders, with some 3 to 6 millimeter randomly oriented caliche filled 

fractures. 
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e CLAYEY SANDY SILTSTONE'": olive gray (5 Y 4/1); fine- to medium-grained sand, 

moderately well sorted, subangular to subrounded, quartzose; homogeneous; poorly cemented 

with argillaceous material; well developed blocky texture; trace to some limonite along partings; 

friable; damp. 

SILTY SANDSTONE? olive gray (5 Y 4/1) to grayish orange (10 YR 7/4); mottled; fine- to 

medium-grained sand, moderately well sorted, subangular to subrounded, quartzose; trace to 

some clay; poorly cemented with argillaceous material; friable; well developed blocky texture; 

trace to some limonite along partings; trace subrounded iron concretions up to 8 centimeters in 

length; damp. 

- 

SILTY CLAYSTONE(*): with trace sand; olive gray (5 Y 4/1) to greenish black (5 GY 211); 

mottled; fine- to coarse-grained sand, poorly sorted, subangular to subrounded, quartzose; no 

visible porosity; moderately well indurated; well developed blocky texture with limonite staining 

along partings; dendritic manganese oxide staining; trace 3 to 8 millimeter subrounded iron 

concretions; trace to some carbonaceous material; damp. * 
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SANDY CLAY (TOP SOIL) (CL)? with some gravel and trace of silt; grayish brown 

(5 YR 3/2) to dusky yellowish brown (10 YR 2/2); fine gravel, poorly graded, subangular to 

subrounded, quartzose and lithic; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose; non to low plasticity; at times platy to poorly developed blocky texture; 

trace roots; traces caliche; slightly to moderately calcareous; primarily dry, locally damp. 

GRAVELLY SANDY CLAY (CH)‘’): with trace silt; grayish brown (5 YR 3/2) to dark reddish 

brown (10 R 3/4), at times dusky yellowish brown (10 YR 4/2); mottled; fine gravel, subangular 

to angular, poorly graded, quartzose and lithic gravel; fine- to coarse-grained sand, well graded, 

subangular to angular, quartzose and lithic; high plasticity; 1 to 3 millimeters, randomly 

oriented, white (N 9/0), caliche filled veins, white caliche also occurs in up to 6 centimeter 

ellipsoid scattered blebs, caliche is poorly cemented, powdery; trace roots; slightly to moderately 

calcareous; dry to damp. 

SILTY CLAY (CH)@): with trace sand; reworked silty claystone; olive gray (5 Y 4/1) to 

medium gray (N 2/0); mottled; fine- to coarse-grained sand; well graded, subangular to 

subrounded, quartzose; high plasticity; poorly developed blocky texture; highly weathered at 

upper contact becoming less weathered with depth; some iron oxide staining; trace slickensided 

shear planes; slightly calcareous; dry to damp; locally grading to clay. 

CALICHE ZONE(4): sandy clay and gravel (CL/GW); white (N 9/0); fine to coarse gravel to 

30 centimeter cobbles, well graded, subangular to subround, quartzose; fine- to coarse-grained 

sand, well graded, subangular to subround, quartzose; non to low plasticity; predominant matrix 

is caliche and clay; dry. 

SANDY CLAY (CL/CH)(% with trace gravel and trace silt, pale reddish brown (10 R 514) to 

dark reddish brown (10 R 3/4); fine to course gravels and cobbles, well graded, subangular to 

subrounded, quartzose and lithic; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose and lithic; medium to high plasticity; trace mica, partially cemented with 

caliche; slightly to moderately calcareous; dry; locally grading to clay, grading to gravelly sandy 

clay locally and at borders of unit, with some 3 to 6 millimeter randomly oriented caliche fded 

fractures. 
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CLAYEY SANDY SILTSTONE(@: olive gray (5 Y 4/1); fine- to medium-grained sand, 

moderately well sorted, subangular to subrounded, quartzose; homogenous, well developed 

blocky texture; trace to some limonite along partings; poorly cemented with argillaceous 

material; friable; damp. 

SILTY CLAYSTONE'? with trace sand; olive gray (5 Y 4/1) to greenish black (5 GY 2/1); 

mottled; fine- to coarse-grained sand, poorly sorted, subangular to subrounded, quartzose; no 

visible porosity; moderately well indurated; well developed blocky texture with limonite staining 

along partings; dendritic manganese oxide staining; some to abundant noncontinuous slickensided 

shear planes up to 3.2 meters in length; trace 3 to 8 millimeter subrounded iron concretions; 

trace to some carbonaceous material; damp. 
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FRENCH DRAIN GEOLOGIC CHARACTERIZATION 
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SANDY CLAY (TOP SOIL) (CL)(l): with some gravel and trace of silt; grayish brown 

(5 YR 3/2) to dusky yellowish brown (10 YR 2/2); fine gravel, poorly graded, subangular to 

subrounded, quartzose and lithic; fme- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose; non to low plasticity; at times platy to poorly developed blocky texture; 

trace roots; trace caliche; slightly to moderately calcareous; primarily dry, locally damp. 

GRAVELLY SANDY CLAY (CH)(2): with trace silt; grayish brown (5 YR 3/2) to dark reddish 

brown (10 R 3/4), at times dusky yellowish brown (10 Y R  4/2); mottled; fme gravel, subangular 

to angular, poorly graded, quartzose and lithic gravel; fme- to coarse-grained sand, well graded, 

subangular to angular, quartzose and lithic; high plasticity; white (N 9/0), caliche filled veins, 

1 to 3 millimeters, randomly oriented, white caliche also occurs in up to 6 centimeter ellipsoid 

scattered blebs, caliche is poorly cemented, powdery; trace roots; slightly to moderately 

calcareous; dry to damp. 

SILTY CLAY (CH)@): with trace sand; disturbed silty claystone; olive gray (5 Y 4/1) to 

medium gray (N 2/0); mottled; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose; high plasticity; dense; poorly developed blocky texture; highly weathered 

at upper contact becoming less weathered with depth; some iron oxide staining; trace 

slickensided shear planes; slightly calcareous; dry to damp; locally grading to clay. 

CALICHE ZONE(4): sandy clay and gravel (CL/GW); white (N 9/0); fine to coarse gravel to 

30 centimeter cobbles, well graded, subangular to subround, quartzose; fine- to coarse-grained 

sand, well graded, subangular to subround, quartzose; non to low plasticity; predominant matrix 

is caliche and clay; dry. 

SANDY CLAY (CL/CH)(9: with trace gravel and trace silt; pale reddish brown (10 R 5/4) to 

dark reddish brown (10 R 3/4); fme to coarse gravels and cobbles, well graded, subangular to 

subrounded, quartzose and lithic; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose and lithic; medium to high plasticity; trace mica, partially cemented with 

caliche; slightly to moderately calcarmus; dry; locally grading to clay; grading to gravelly sandy 

clay locally and at borders of unit, with some 3 to 6 millimeter, randomly oriented, caliche filled 

fractures. 
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SILTY CLAY (CH)'": with trace sand; light brown (5 YR 6/4) to moderate brown (5 YR 4/4); 

fine- to medium-grained sand, moderately well graded, subangular to subrounded, quartzose and 

caliche; high plasticity; moderately calcareous, damp. 

CLAY (CH)'? with trace to some silt, trace gravels and cobbles; clay is disturbed claystone; 

olive gray (5 Y 4/1) to greenish black (5 GY 2/1); mottled; fine to coarse gravels to cobbles, 

well graded, subangular to subrounded, lithic and quartzose; high plasticity, poorly developed 

blocky texture; limonite staining, grayish orange (10 YR 7/4), along partings, some dendritic 

manganese oxide staining; trace roots; 1 to 4 millimeters, randomly oriented caliche filled veins, 

pinkish gray (5 YR 8/l) to bluish white (5 B 9/1), trace up to 9 centimeters; caliche blebs, 1 to 

3 millimeter caliche borders around gravels and cobbles; predominantly damp to dry; locally 

moist around gravels and cobbles; abundant stacked slickensided shear planes near upper contact 

diminishing towards bottom contact; highly weathered. 

SILTY CLAYSTONE? with trace sand; olive gray (5 Y 4/1) to greenish black (5 GY 2/1); 

mottled; fine- to coarse-grained sand, poorly sorted, subangular to subrounded, quartzose; no 

visible porosity; moderately well indurated; well developed blocky texture with limonite staining 

along partings; dendritic manganese oxide staining; some to abundant, noncontinuous 

slickensided shear planes up to 3.2 meters in length; trace, 3 to 8 millimeter subrounded iron 

concretions; trace to some carbonaceous material; damp. 
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SANDY CLAY (TOP SOIL) (CL)('): with some gravel and trace of silt; grayish brown 

(5 YR 3/2) to dusky yellowish brown (10 YR 2/2); fine gravel, poorly graded, subangular to 

subrounded, quartzose and lithic; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose, non to low plasticity, at times platy to poorly developed blocky texture; 

trace roots; trace caliche; slightly to moderately calcareous; primarily dry, locally damp. 

GRAVELLY SANDY CLAY (CH)"): with trace silt; grayish brown (5 YR 3/2) to dark reddish 

brown (10 R 3/4), at times dusky yellowish brown (10 YR 4/2); mottled; fine gravel, subangular 

to angular, poorly graded, quartzose and lithic gravel; fine- to coarse-grained sand, well graded, 

subangular to angular, quartzose and lithic; high plasticity; white (N 9/0) caliche fded veins, 

1 to 3 millimeters, randomly oriented, white caliche also occurs in up to 6 centimeter ellipsoid 

scattered blebs, caliche is poorly cemented, powdery; trace roots; slightly to moderately 

calcareous; dry to damp. 

CLAY (CH)? with trace to some silt, trace gravels and cobbles, clay is disturbed claystone; 

olive gray (5 Y 4/1) to greenish black (5 GY 2/1); mottled; fine to coarse gravels to cobbles, 

well graded, subangular to subrounded, lithic and quartzose; high plasticity, poorly developed 

blocky texture; limonite staining, grayish orange (10 YR 7/4), along partings, some dendritic 

manganese oxide staining; trace roots; 1 to 4 millimeters randomly oriented caliche fded veins, 

pinkish gray (5 YR 8/1) to bluish white (5 B 9/1), trace up to 9 centimeter caliche blebs with 

1 to 3 millimeter caliche borders around gravels and cobbles, predominantly damp to dry, locally 

moist around gravels and cobbles; abundant stacked slickensided shear planes near upper contact, 

diminishing towards bottom contact, highly weathered. 

SILTY CLAY (CH)(4): with trace sand, light brown (5 YR 6/4) to moderate brown (5 YR 4/4); 

fine- to medium-grained sand, moderately well graded, subangular to subrounded, quartzose and 

caliche; high plasticity; moderately calcareous; damp. 
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SILTY CLAYSTONE% olive gray (5 Y 4/1) to greenish black (5 GY 2/1); mottled; no visible 

porosity; moderately well indurated; well developed blocky texture with limonite staining along 

partings; dendritic manganese oxide staining dark gray (N 3/0); some to abundant, 

noncontinuous slickensided shear planes up to 3.2 meters in length; trace, 3 to 8 millimeter, 

subrounded iron concretions; trace to some carbonaceous material; damp. 

0 
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SANDY CLAY (TOP SOIL) (CL)% with some gravel and trace of silt; grayish brown 

(5 YR 3/2) to dusky yellowish brown (10 YR 2/2); fine gravel, poorly graded, subangular to 

subrounded, quartzose and lithic; fine- to coarse-grained sand, well graded, subangular to 

subrounded, quartzose; non to low plasticity; at times platy to poorly developed blocky texture; 

trace roots; trace caliche; slightly to moderately calcareous; primarily dry, locally damp. 

GRAVELLY SANDY CLAY (CH)"): with trace silt; grayish brown (5 YR 3/2) to dark reddish 

brown (10 R 3/4), at times dusky yellowish brown (10 YR 4/2); mottled; fine gravel, subangular 

to angular, poorly graded, quartzose and lithic gravel; fine- to coarse-grained sand, well graded, 

subangular to angular, quartzose and lithic; high plasticity; 1 to 3 millimeters, randomly 

oriented, white (N 9/0), caliche fded veins, white caliche also occurs in up to 0.3 feet ellipsoid 

scattered blebs, caliche is poorly cemented, powdery; trace roots; slightly to moderately 

calcareous; dry to damp. 

CLAY (0"': with trace to some silt, trace gravels and cobbles; disturbed claystone, olive gray 

(5 Y 411) to greenish black (5 GY 2/1); mottled; fine to coarse gravels to cobbles, well graded, 

subangular to subrounded, lithic and quartzose; high plasticity, poorly developed blocky texture; 

limonite staining, grayish orange (10 YR 7/4), along partings, some dendritic manganese oxide 

staining, dark gray (N 210); trace roots; 1 to 4 millimeters randomly oriented caliche fded 

veins, pinkish gray (5 YR 8/l) to bluish white (5 B 9/1), trace up to 9 centimeter caliche blebs 

with 1 to 3 millimeter caliche encrustations around gravels and cobbles; predominantly damp to 

dry, locally moist around gravels and cobbles; abundant stacked slickensided shear planes near 

upper contact; diminishing towards bottom contact, highly weathered; clay is disturbed 

clay stone. 

@ 

SILTY CLAYSTONE'4): with trace sand; olive gray (5 Y 4/1) to greenish black (5 GY 211); 

mottled; fine- to coarse-grained sand, poorly sorted, subangular to subrounded, quartzose; no 

visible porosity; moderately well indurated; well developed blocky texture with limonite staining 

along partings; dendritic manganese oxide staining, dark gray (N 3/0); trace roots; some to 

abundant, noncontinuous slickensided shear planes up to 3.2 meters in length; trace, 3 to 8 

millimeter, subrounded, iron concretions; trace to some carbonaceous material; damp. @ 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

EYGROSCOPIC 

NATURAL 

Wt. Wet Soil 
Wt. Dry Soil 

5+00 
43 ' 
X18 
Bulk (Jar) 

Yes 

No 

Wt. Lost Moisture (g)  

Moisture Content % 

Wt. of Pan Only (g )  
Wt. of Dry S o i l  ( Q )  

@ 
Wt. Hydrom. Sample Wet (g)  
Wt. Hydrom. Sample Dry, (g)  

Sieve Pan Indiv. 
Number Weight Wt. + Pan 
(Size) 

1 1/2" 
3/4" 
3/8" 
#4 
#lo 

#20 
#40 
#60 

#loo 
#230 

(g )  

0 . 0 0  
0.00 
0.00 
0.00 
0.00 

1.55 
1.55 
1.56 
1.56 
1.57 

(g )  

0.00 
8.39 
10.22 
9.22 
8.75 

3.21 
3.15 
3.21 
4.04 
6.56 

35.05 
34.19 
0.86 
3.66 

30.53 
2.8 

55.07 
53.56 

Indiv. 
Wt. 

Retain. 

0.00 
8.39 
10.22 
9.22 
8.75 

1.66 
1.60 
1.65 
2.48 
4.99 

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 04-14-92 TNU 
WASH SIEVE Ycm 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Ut. Total  Sample 
Wet (0 )  466.22 

Welght of + lrl0 
Before Washlng (g)  50.35 
Weight of  + e10 
Atter Wa8hing (g)  36.58 
Weight o f  - +10 

Wet (0)  41Q.87 
Weight of  - #lo 

Dry (a) 417.87 
Wt. Total Sample 

Dry (0) 454.45 

Calc. Wt. "W" (g) 58.25 
Cafe. Mas8 + #lo 4.69 

CUIP. CW. x 
Wt. x Flner 

Retain. Retain. By Ut. 

0.00 0.0 100.0 
8.39 1.8 98.2- 
18.61 4.1 95.9 
27.83 6.1 93.9- 
36.58 8.0 92.0 - 

' 1.66 10.9 89.1 
3.26 13.6 86.4- 
4.91 16.5 83.5 
7.39 20.7 ; a . s  12.38 29.3 

ADVANCED TERRA TESTING, ZNC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
c 

e CLILNT W.*tor, 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

5+00 
57 ' 
X18 
Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED  ROC^ Fl8t8 
DATE TESTED 04-15-92 TNU 
WASH SIEVE Ye. 
DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSTS 

HYGROSCOPIC Ye8 

NATURAL No 

wt. Wet Soil & Pan (9)  
Wt. Dry Soil & Pan ( 0 )  
wt. L08t Moiature (g)  

Moisture Content f 

Wt. of  Pan Only ( Q )  
Wt. o f  Dry Soil (9)  

@ Wt. Hydrom. Sample Wet (g)  
Wt. Hydrom. Sample Dry (g)  

39.86  
38.98 

0 . 8 8  
3 . 8 3  

35.15 
2 . 5  

55.01 
53.67 

Ut. Total Sample 

Welght o f  + l r l 0  

Weight of  + # l o  
After W88hing (g) 3.05 
Wclght of  - X10 

Wet (0) 608.93 
Welght of  - #lo 

Dry (g) 593.23 
Wt. Total Sample 

Dry (0) 596.28 

Wet (g) 611.13 

Before W88hfng (a)  5.20 

Calc. Wt. "W" (g)  53.94 
CdC. Ma88 + + l o  0.28 

Sieve Pan Indfv. Indiv. Cum. CUnr. x 
Number Weight Ut. + Pan Wt. Wt. f Finer 

Retain. Retain. Retain. By Wt. (Size) (!?I (g)  

1 1/2" 0 .00 0.00 0.00 0 .00 0 . 0  100.0  
3/4" 0.00 0.00 0.00 0.00 0 . 0  100.0- 
3 / 8 "  0.00 0.00 0.00 0.00 0.0  100.0 

#4 o.oa 0 . 4 9  0 . 4 9  0 .49  0 . 1  99.9- 
#lo 0.00 2.56 2 . 5 6  3 .05 0 . 5  9 9 . 5 -  

#20 1 . 5 5  1.94 0 . 3 9  ' 0.39  1 .2  98 .8  
#40 1 . 5 5  1 .91  0 . 3 6  0 .75  1 . 9  98.1- 
W60 1 . 5 6  1 . 9 7  0 . 4 1  1 .16  2 . 7  97.3  

#loo 1 . 5 6  2 .77  1 .21 2 .31  4 . 9  9 5 - 1  2 ,  

#230 1 . 5 8  4 .91  3 .33  5 . 7 0  11.1 88 .9  

ADVANCED TERRA TESTING, INC. 



CLIENT We8t88 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer 8 
Sp. Or. of Soil 
Value of rea" 
Dcflocculant 
Dcfloc. Corr'n 
Menlrcus Corr'n 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

s+oo 
57 ' 
818 
Bulk (Jar) 

- 
JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Y e s  
DRY SIEVE No 

DATE TESTED 04-15-92 THI" 

ASTM 1S2 H Temp., Deg. C' 22.0 

Sodium Hexametaphosphate % of Total Sample 100.0 

2.73 Temp. Coef. K 0.01301 
0.98  Ut. Dry Sample nWn 53.944 

4 . 0  
-1.0 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min 1 IIRII 

0 . 0  
0 . 5  
1 .0  
2 . 0  
5 . 0  

1 5 . 0  
. 30.0  

60.0  
120.0  ' 

250.0 
1440.0  

-- 
53.00 
50.00 
48.00 
46.00 
43 .50  
41.50 
39 50 
37.50 
35.00 
30 .00  

-- 
48.00 
45.00 
43.00 
41.00 
38.50 
36.50 
34.50 
32.50 
30.00 
25.00 

100Ra/W 

-0 

87.6 
82.1 
78.4 
74.8  
70.2 
66.6 
62.9 
59.3 
54.7 
45.6 

Grain Diameter.= K*(SQRT(L/T)) 

4 Effccltvc Grain 
Total Depth Diameter 
Sample L 

0- 

87.6  
82.1 
78.4  
74.0  
70.2 
66.6 
62.9 
59.3  
54.7 
45.6 

0- -0 

7.60 0.0507 
8.09 0.0370 
8.42 0.0267 
8.75 0.0112 
9.16 0.0102 
9.48 0.0073 

10.14 0,0038 
10.55 0.0027 
11.37 0.0012 

9.81 0.0053 

ADVANCED TERRA TESTING, XNC. 
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MECKANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT W e W u b  

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

5+00 
6 2 . 5 '  
X18 
Bulk (Jar) 

HYGROSCOPIC Yes 

NATURAL No 

Ut. Wet Soil & Pan ( 0 )  
Ut. Dry Soil 61 Pan (g)  
Ut. Lost Moisture (g )  

Moisture Content f 

Wt. of Pan Only (g)  
Ut. o f  Dry Soil ( Q )  

e Ut. Hydrom. Simple Wet (g)  
Ut. Hydrom. Sample Dry (g)  

57.90 
56.38 

1 .52 
3 .78  

52.60 
2 . 9  

55.01 
53.46 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

DRY SIEVt No 

DATE TESTED 04-14-92 TNU 
WASH SIEVE YC8 

WASH SIEVE ANhYSIS 

Wt. Total Sample 

Weight of + 810 
Before Washing (g)  
Weight o f  + 810 
After Washing (g) 
Weight of - e10 

Wet (g) 
Weight of - X10 

Dry (g)  
Wt. Total Sample 

Dry (g)  

Wet (a) 

C.lc. Wt. "W" (g)  
Calc. Mas8 + t 1 0  

Sieve Pan Indiv. Indiv. CUB. Cump. f 
Number Weight Ut. + Pan Ut. Wt. f Finer 

Retain. Retain. Retain. By Wt. (Size) ( Q )  ( Q )  

1 1/2"  0.00 0.00 0.00 0.00 0.0  100.0 
3 / 4 "  0.00 0.00 0 . 0 0  0 . 0 0  0 . 0  100 .0  
3/8" 0.00 0.00 0 .00  0 . 0 0  0 . 0  100.0  

#4 0.00 0.00 0.00 0.00 0.0  100.0 
0.0  100.0 - 0.00 0.00 #lo 0.00 0.00 

#20 1 . 5 6  1 . 5 9  0 . 0 3  ' 0 . 0 3  0 . 1  9 9 . 9  
#40 1 . 5 6  1 . 6 1  0 .05  0 .08  0 . 1  99.9-  
#60 1 . 5 6  1 . 6 0  0 .04 0 . 1 2  0 . 2  99 .8  

#loo 1 . 3 1  1 . 3 8  0 . 0 7  0 .19  0 . 4  9 9 . 6  
#230 1.58  1 .81  0 . 2 3  0 . 4 2  0.8 99.2  

55.01 

0.00 

0.00 

b5.01 

53.46 

53.46 

53.46 
0.00 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer It 
Sp. Or. of S o i l  
Value o f  '@an 
Defloccutant 
Defloc. Corr'n 
Menlscus Corr'n 

5+00 
62.5' 
cC18 
Bulk (Jar) 

ASTM 152 H 
2.73 
0.98 

5.0 
-1.0 

Sodium Hexametapho8phate 

308 NO. 2066-03 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Temp., Dag. C- 23.0 
Temp. C o d .  K 0.01286 
Ut. Dry Sample '@Wn 53.462 
X of Total Sample 100.0 

T 
Elapsed Hydrometer Reading f Efftcltve Grain 

T h e  Original Corrected Total Depth Diameter 
( min 1 "Rn 100Ra/W Sample L (=I 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

-- -- 
57.00 51.00 
56.00 50.00 
55.75 49.75 
54.50 48.50 
52.00 46.00 
49.50 43.50 
47.00 41.00 
43.50 37. 50 
40.00 34.00 
33.00 27.00 

Graln Diameter = P(SQRT(L/T)) 

_- 
93.9 
92.0 
91.6 
89.3 
84.7 
80.1 
75.5 
69.0 
62.6 
49.1 

-0 

93.9 
92.0 
91.6 
89.3 
04.7 
80.1 
75.5 
69.0 
62.6 
49.7 

Rocky Flats 

Yes 
No 

04-14-92 T K  

-0 0- 

6.94 0.0479 
7.11 0.0343 
7.25 0.0243 
7.35 0.0156 
7.76 0.0093 
8.17 0.0061 

9.16 0.0036 
9.73 0.0025 
10.88 0.0011 

a.sa 0.0049 

ADVANCED TERRA TESTING, I N C .  
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J 
MECHANICAL ANALYSIS - SIEVE TEST DATA 

'' CLIENT 'Womt- 

BORING NO. 5+25 
DEPTH 32 ' 
SAMPLE NO. el8 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED 
DATE TESTED 
WASH SIEVE . 
DRY SIEVE 

ROC- Fl8t8 
04-15-92 TNU 
Ye8 
No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yea 

NATURAL No 

Wt. Wet Soil 6 Pan (g)  43.71 
Wt. Dry Soil & Pan (0)  43.24 
Wt. Lost Moisture (g)  0.47 

3.74 Wt. of Pan Only (GI) 
Wt. of Dry Soil ( Q )  39.50 
MOi8tUre Content X 1.2 

Wt. Tot81 Sample 
Wet ( 0 )  129.39 

Weight o f  + el0 
Before Washing (g) 154.87 
Weight of + #lo 

Weight of - #lo 
Weight of - #lO 
A f t e r  W88hing (g) 146.00 

Wet (0) 574.52 

Dry (0) 576.63 

Dry (0) '122.53 
Wt. Tot81 Sample 

a Wt. Hydrom. Sample Wet ( g )  55.01 Calc. W t .  "W" (0)  68.13 
Wt. Hydrom. Sample Dry (g) 54.36 CalC. Ma88 + #lo 13.71 

Sieve Pan Indiv. Indiv. CU. C U .  f 
Number Weight Wt. + Pan Wt. Wt. f Finer 

Retain. Retain. Retain. By Wt. (S ize)  (9) ( % )  

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0- 
3/8" 0.00 64.19 64.19 64.19 8.9 91.1 

X4 0.00 38.10 38.10 102.29 14.2 85.8- 
#10 a. 00 43.71 43.71 146.00 20.2 19.8 - 

#20 1.31 4.10 2.79 . 2.79 24.3 75.7 
# 4 0  1.55 5.63 4.08 6.87 30.3 69.7- 
X60 1.57 5.34 3.77 10.64 35.8 64.2 

#loo 1.56 6.52 4.96 15.60 43.1 56.9 
X230 1.55 9.34 7.79 23.39 54.5 45. Sc" 

ADVANCED TERRA TESTING, INC . 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT 
- .  

BORINO NO. S+25 
DEPTH 32 ' 
SAMPLE NO. X18 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

Rocky Flat8 SAMPLED 
DATt TESTED 04-15-92 TNU 
WASH SIEVE Ye8 
DRY SIEVE No 

Hydrometer X ASTM 152 H Temp., Deg. C '  22.0 

Dcflocculant Sodium Hexametaphosphate X of  Total Sample 100.0 

Sp. Or. o f  Soi l  2.69 Temp. Cod. K 0.01316 
Value of "arc 0 . 9 9  Wt. Dry Sample "Wn 68.131 

Defloc. Corr'n 4 . 0  
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading x Effccltve Grain 
Time Original Corrected Total Depth Diameter 
( min 1 I1 R 0 100Ra/W Sample L 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
30.0  
60 .0  

120.0 
250.0 

1440.0 

-- 
35.00 
32.50 
31.50 
29.50 
27.00 
26.50 
24.00 
23.50 
22.00 
20.00 

0- 

30.00 
27.50 
26.50 
24.50 
22.00 
21.50 
19.00 
18.50 
17.00 
15.00 

-0 

43.7 
40.0 
38.6 
35.7 
32.0 
31.3 
27.1 
26.9 
24.8 
21.8 

-- 
43.7 
40.0 
38.6 
35.7 
32.0 
31.3 
27.7 
26.9 
24.8 
21.8 

-0 -- 
10.55 0.0605 
10.96 0.0436 
11.12 0.0310 
11.45 0.0199 
11.86 0.0117 
11.94 0.0083 
12.35 0.0060 
12.44 0.0042 
12.68 0.0030 
13.01 0.0013 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Wemtoo, 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

Ut. Wet Soi 

5+25 
42 '  
#18 
Bulk (J8r) 

Ye. 

No 

& Pan (g)  6 .  5 
Wt. Dry Soil & Pan (g) 35.14 
ut. Lost Moisture (g )  1.21 
Ut. of Pan Only ( 0 )  3.78  
Ut. of Dry Soil (g)  31.36 
Moisture Content f 3 . 9  

e Wt. Hydrom. Sample Wet ( g )  55.01 
Ut. Hydrom. Sample Dry ( 0 )  52.96  

Sieve 
Number 
(Size) 

1 1/2" 
3/4" 
3/8" 

x4 
#10 

#20 
X 4 0  
X60 

XlOO 
X230 

Pan Indiv. Indiv. 

( Q )  ( Q )  Retain. 
Weight Ut. + Pan Ut. 

0.00 0.00 0 . 0 0  
0.00 25.83 25.83 
0.00 15.74 15.74 
0.00 8.07  8 .07  
0.00 12.96 12.96 

1 . 5 7  2 . 4 2  0 . 8 5  
1 . 5 5  2 . 6 9  1 . 1 4  
1 . 5 5  3 .03 1 . 4 8  
1 . 3 1  3 . 6 6  2 . 3 5  
1 . 5 7  6 .15  4 .58  

JOB NO. 2066-03 

SAMPLED Rocky Fl8ts 
DATE TESTED 04-14-92 TNU 
WASH SIEVE 
DRY SIEVE No 

Yes 

WASH SIEVE ANALYSIS 

Ut. Total Sample 

Weight o f  + el0 
Before W88hlng (0) 
Wefght o f  + X10 
After W8ahing (g)  
Welght o f  - 810 

. Wet (g) 

Wet (g) 

Dry (g)  

Dry (g)  

Weight of - 810 

Wt. Total Sample 

Cum. Cupp. 
Wt. x 

Retain. Retain. 

0.00 0 . 0  
25.83 3 . 8  
41.57 6 . 0  
49.64 7 . 2  
62.60 9 . 1  

' 0 . 8 5  10 .6  
1 . 9 9  12.5  
3 .47  15.1  
5 .82  19.1  

1 0 . 4 0  27 .0  

x 
Flner 
By Wt. 

100.0 
96.2-  
9 4 . 0  
92.8- 
9 0 . 9 -  

89.4  
87.5- 
84.9  

7 3 . 0  
8 0 - 9  7'1 

711.52 

67.80 

62.60 

643.72 

624.81 

687.41 

58.27 
5 .31 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SE3IMLNTATION DATA 

CLIENT Westmm- 

BORING NO. 3+25 
DEPTH 42 
SAMPLE NO. +18 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 04-14-92 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

Hydrometer X ASTM 152 ?I Temp., Dag. C. 23.0 
2.73 Temp. Coef. K 0.01290 Sp .  Or. o f  Soil 

Value of "a" 0.98 Wt. Dry Supple "W" 58.271 

Defloc. Corr'n 5 . 0  
Meniscus Corr'n -1.0 

Defloccufant Sodium Hexametaphosphate f of Total Sample 100.0 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(mln) II R #I 100Ra/W 

0 . 0  -- 
0.5  46.50 
1 . 0  44.00 
2 . 0  42.50 
5 . 0  40.00 

15.0  31.50 
30.0  35.00 
60.0  33.00 

120.0 31.00 
250.0 29.00 

1440.0 27.00 

-- 
40.50 
38.00 
36.50 
34.00 
31 .50 
29.00 
27.00 
25.00 
23.00 
21.00 

-0 

68.4 
64.2 
61.6  
57.4 
53.2 
49.0  
45.6 
42.2 
38.8 
35.5 

x Effecitve Grain 
Total Depth Diameter 
Sample L (-1 

0. 

68.4 
64.2 
61.6 
57.4 
53.2 
49.0 
45.6 
42.2 
38.8 
35.5 

0- -0 

8.66 0.0537 
9.07 0.0389 
9.32 0.0278 
9.73 0.0180 

10.14 0.0106 
10.55 0.0077 
10.88 0.0055 
11.21 0.0039 
11.53 0.0028 
11.86 0.0012 

ADVANCED TERRA TESTING, IN 9 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
r ,  

CLIENT Womta, 
e 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

5+25 
50.4' 
X18 
Bulk (J8r) 

HYGROSCOPIC Yes 

NATURAL No 

Ut. Wet Soil & Pan (9)  41.47 
Wt. Dry S o l l  & Pan (0 )  40.26 
Ut. Lost Moisture (9 )  1.21 

3.74 Wt. o f  Pan Only (9)  
Ut. of Dry Soll (9 )  36.52 
Moisture Content % 3.3 

Wt. Hydrom. Sample Wet (g) 55.02 
Ut. Hydrom. Sample Dry (g) 53.25 

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 04-14-92 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASE SIEVE ANALYSIS 

Wt. Total Sample 
Wet (9 )  55.02 

Welght o f  + X10 
Before Washing (g) 0.00 
Weight of + XlO 
After Washing (g) 0.00 
Weight o f  - X10 

Weight o f  - 810 

Wt. Total Sample 

Wet (0 )  55.02 

Dry ( 9 )  53.25 

Dry (0) 53.25 

Calc. Ut. "W" (g) 53.25 
0.00 Calc. Mass + t 1 0  

S f eve Pan Indiv. Indiv. C U .  CUnr. x 
Number Weight Wt. + Pan Ut. Wt. x Flncr 
(Site) ( 9 )  ( 9 )  Retain. Retain. Retain. By Wt. 

0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 
x4 0.00 0.00 0.00 0.00 0.0 100.0 
x10 a. oo 0.00 0.00 0.00 0.0 100.0- 

1 1/2" 0.00 

x20 1.57 1.68 0.11 ' 0.11 0.2 99.8 
X 4 0  1.56 1.65 0.09 0.20 0.4 99.6 
X60 1.32 1.39 0.07 0.27 0.5 99.5 

X l O O  1.57 1.66 0.09 0.36 0.7 99.3 
X230 1.57 1.75 0.18 0.54 1.0 99.0° 

ADVANCED TERRA TESTING, I N C .  



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT WmtOrr 

BORING NO. 5+23 
DEPTH 50.4' 
SAMPLE NO. X18 
SOIL DESCR. Bulk (Jar) 

JOB NO* 2066.03 

SAMPLED Rocky Flat8 
DATE TESTED 04-14-92 TNU 
WASH SIEVE Ye8 
DRY SIEVE No 

Hydrometer I(r ASTM 152 H Temp., Deg. C 2 3 . 0  
2.73 Temp. C o d .  K 0.01286 Sp. Or. of Soil 

Value of ran 0.98 W t .  Dry Sample "Wn 53.253 

Dcflot. Corr'n 5 . 0  
Mcnlscus Corr'n -1.0 

Deflocculant Sodlum Hexametaphosphate % of Total Sample 100.0 

T 
Elapsed Hydrometer Reading x Effecltve Grain 
Time Original Corrected Total Depth Diameter 

100Ra/W Sample L (=) 
b i n )  I1 R If 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

. 1 5 . 0  
30 .0  
60.0 . 

120.0 
250.0 

1440.0  

-0 

56.00 
55.00 
54.75 
54.00 
50.50 
47. 50 
44.50 
40.50 
36.50 
29.00 

0- 

50.00 
49.00 
48.75 
48.00 
44.50 
41.50 
38.50 
34.50 
30.50 
23.00 

00 

9 2 . 4  
90.5 
90.1 
88.7 
82.2 
76.7 
71.1  
63.7 
56 .4  
42.5 

-- 
92.4 
90.5 
90 .1  
88.7 
82.2 
76.7 
71.1 
63.7  
56.4 
42.5 

0- -0 

7.11 0.0485 
7.21 0.0347 
7.31 0.0246 
7.43 0.0157 
8.01 0.0094 
8.50 0.0068 
8.99 0.0050 
9 .65 0.0036 

10.30 0.0026 
13.53 0.0012 

Grain Dlamet&-- K*(SQRT(L/T)) 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA r/ 

CLIENT Wornton 
*' 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

5+25 
63.2' 
X18 
Bulk (Jar) 

Ye8 

No 

wt. Wet s o i l  61 Pan (g )  81.64 
Wt. Dry Soil &i Pan ( g )  78.06 
wt. Lost Moisture ( g )  3.58 

3.70 Wt. of Pan Only (GI) 
Wt. o f  Dry Soil (g)  74.36 
Moisture Content Y 4 . 8  

@ Wt. Hydrom. Sample Wet (g)  55.12 
Wt. Hydrom. Sample Dry (g)  52.59 

Sieve 
Number 
( S i z e )  

1 1/2" 
3/4" 
3 / 8 "  

#4 
#lo 

#20 
#40  
#60 

#loo 
#230 

Pan Indiv. Indiv. 

(SI) (g )  Retain. 
Weight Ut. + Pan Wt. 

0 . 0 0  0 .00  0.00 
0.00 0.00 0 .00 

0.00 0.00 0.00 
0.00 0 .00 0.00 
0.00 0.00 0 . 0 0  

1.55 1.56 0.01 
1.56 1.57 0.01 
1.58 1.59 0.01 
1.57 1.58 0.01 

0.06 1.56 1.62 

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 04-14-92 TNU 
WASH SIEVE Yes 
DRY SIEVE NO 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight o f  + 810 
Before Wa8hing (0) 0.00 
Weight of  + X10 
After Wa8hfng (g)  0.00 
Weight o f  - X10 
Weight o f  - X10 

Wt. Total Sample 

Wet (9)  S5.12 

Wet (g) 55.12 

Dry (g)  52.59 

Dry (0)  52.59 

Calc. Wt. "W" (g) 52.59 
Calc. Maas + XlO 0 . 0 0  

Cum. CW. x 
ut. x Finer 

Retain. Retain. By Wt. 

0.00 0.0 100.0 
0.00 0.0 100.0 
0.00 0.0 100.0 
0.00 0 . 0  100.0 
0 .00  0 . 0  100.0 

0.01 0.0 100.0 
0.02 0.0 100.0. 
0.03 0.1 99.9 
0.04 0.1 99.9 
0.10 0.2 99.8 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT W8.r- 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

.. - 

Hydrometer 8 
Sp. Gr. of Soil 
Value of "an 
Daflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

T 

S i 2 5  
6 3 . 2 '  
l t l 8  
Bulk (Jar) 

ASTM 152 H 
2.76  
0 . 9 8  

5 . 0  
-1.0 

Sodlum Hexametaphosphate 

Elapsed Hydrometer Reading x 
Time Original Corrected Total 
bin) NRII 100Ra/W Sample 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
30 .0  
6 0 . 0  

1 2 0 . 0  
250 .0  

1440.0  

-0 

54.00  
53 .75  
53 .50  
53 .25  
5 2 . 5 0  
50 .  00 
48 .50  
44.00 
41 .00  
3 4 . 0 0  

-- 
48.00 
47.75 
47.50 
47.25 ' 

46.  SO 
44.00 
42.50 
38.00 
35.00 
2 8 . 0 0  

Grain Dlametu - It*(SQRT(L/T)) 

-0 

8 9 . 3  
88 .8  
8 8 . 3  
87 .9  
8 6 . 5  
81 .8  
7 9 . 0  
7 0 . 7  
6 5 . 1  
5 2 . 1  

00 

89.3  
88 .8  
88 .3  
87.9  
86 .5  
81 .8  
7 9 . 0  
70.7  
65 .1  
5 2 . 1  

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 04-14-92 TNU 
WASH SIEVt Yes 
DRY SIEVE No 

Temp., Deg. C 2 3 . 0  
Temp. Cod. K 0.01275 
Ut .  Dry Sample "W" 52.589 
% of Total Sample 100.0  

Effecitve Grain 
Depth Diameter 
L 

I- 

7 . 4 3  
1 . 4 8  
7.52  
7 . 5 6  
7 . 6 8  
8 .09  
8 .34 
9 . 0 1  
9 . 5 1  

10.71 

00 

0.0492 
0.0349 
0.0247 
0 .0157 
0 .0091 
0.0066- 
0 .0048 
0.0035 
0 .0025 
0.0011 

ADVANCED TERRA TESTING, IN !? ..  
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J 
MECHANICAL ANALYSIS * SIEVE TEST DATA 

h 

e CLIENT w - t d  

BORINO NO. 3+50 
DEPTH 2 4 '  
SAMPLB NO. 119  
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

IWGROSCOPIC Yea 

NATURAL No 

Ut. Wet Soil & Pan (g)  
Ut. Dry Soil & Pan (g)  
W t .  Lost Moisture (g) 

Moisture Content Y 

Ut. o f  Pan Only (Q)  
Ut. o f  Dry S o i l  (g)  

0 W t .  Hydrom. Sample Wet (a )  
Ut. Hydrom. Sample Dry (0) 

47.98 
46.24 

1 .74 
3 . 6 7  

42.57 
4 . 1  

55.13 
52.96 

JOB NO. 2066-03 

SAMPLED Rocky Flata 
DATE TESTED 04-15-92 TNU 
WASH SIEVE Yea 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total SmPlS 
Wet (0) 503.88 

Weight o f  + X10 
Before Waahing (g)  28.78 
Weight o f  + X l O  
After Waahing (g) 26.33 
Weight of  - el0 

Wet (g) 473.10 
Weight o f  - X l O  

Dry (g) 458.80 
Wt. Total Sample 

Dry (g) 485.13 

Calc. Wt. "W" (g) 56.00 
Calc. Maam + X10 3 .04 

Sieve Pan Indiv. Indiv. C U .  C U .  Y 
Number Weight Ut. + Pan Wt. ut. II Finer 
( S i z e )  ( Q )  (Q)  Retrin. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0 . 0  100.0 
3/4" 0.00 0.00 0.00 0.00 0 .0  100.0- 
3/8" 0.00 20.47 20.47 20.47 4 . 2  9 5 . 8  

#4 e. 00 3 .23  3 .23  23.70 4 . 9  95.1- 
#lo 0; 00 2.63 2 . 6 3  26.33 5 . 4  94 .6  - 

#20 1.57  2 .33  0 . 7 6  0 . 7 6  6 . 8  93 .2  
#40 1 . 5 7  2 .76  1 . 1 9  1 .95  8 . 9  91.1- 
X60 1 .57  3 . 0 3  1 . 4 6  3 . 4 1  1 1 . 5  88.5  
#loo 1.56  3 .75  2 . 1 9  5 . 6 0  15 .4  8 4 . 6  ' I ) . C  
#230 1 . 5 5  5 . 7 2 '  4 . 1 7  9 . 7 7  2 2 . 9  7 7 . 1  

ADVANCED TERRA TESTING, INC. 



CLIENT Wmtoa 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer Ir 
Sp.  Or. o f  Soil 
Value of 
Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

T 
Elapsed 
Time 
b i n )  

0 . 0  
0 .5  
1 . 0  
2 . 0  
5 . 0  

15.0 
30 .0  
60.0 

120.0 
250.0 

1440.0 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

3+30 
24 ' 
u19 
Bulk (Jar) 

JOB NO. 

SAMPLED 

2066-03 

Rocky Plate 
DATE TESTED 04-15-92 TNT 
WASH SIEVE Yea 
DRY SIEVE No 

ASTM 152 ET Temp., Dag. C '  22.0 

Sodium Hexametaphosphate f of Total Sample 100.0 

2.75 Temp. Coef. I< 0.01294 
0.98 Wt. Dry Sample I W n  56.000 

4 . 0  
-1.0 

Hydrometer Reading 
Original Corrected 

0 R It 

-- -- 
48 50 43.50 
46.50 41.50 
45.50 40.50 
44.00 39.00 
42.50 37.50 
41.50 36.50 
40.00 35.00 
38.00 33.00 
37.00 32.00 
35.50 30.50 

100Ra/W 

-- 
76.1 
72.6  
7 0 . 9  
68.3 
6 5 . 6  
63.9 
61.3 
57.8 
56.0  
53.4 

x 
Total 
Sample 

-0 

76.1 
72.6 
70.9 
68.3 
65.6 
6 3 . 9  
61.3 
57.8 
56.0 
53.4 

Effecitve Grain 
Depth Diameter 
L (=I 

8.34 0.0528 
8.66 0.0381 
8.83 0.0272 
9.07 0.0174 
9.32 0.0102 
9.48 0.0073 
9.73 0.0052 

10.06 0.0037 
10.22 0.0026 
10.47 0.0011 

ADVANCED TERRA TESTING, IN c 
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BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

Ut. Wet Soll 
Wt. Dry Soll 

MECHANICAL ANALYSIS - SIEVE TEST DATA J 

5+50 
31.5'  
t 1 9  
Bulk (Jar) 

Yes 

No 

ut. Lost Molrrture (9 )  
Ut. o f  Pan Only (9)  
Ut. of Dry Soll (9)  
MOi8tUre Content li 

Ut. Hydrom. Sample Wet (g)  
Ut. Hydrom. Sample Dry (g)  @ 

36.64 
35.82 

0 .82  
3 . 7 6  

32.06 
2 . 6  

5s. 02 
53.65 

JOB NO* 2066003 

SAMPLED Rocky Flat8 
DATE TESTED 04-15-92 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (g) 

Weight o f  + X10 
Before Washing (g) 
Weight of  + 810 
After Waahlng (g) 
Weight o f  - t 1 0  

Wet (g)  
Weight of - tl0 

Dry (0)  
Ut. Total Sample 

Dry (g) 

Calc. Wt. "W" (g)  
Calc. Mas8 + t10 

663.80 

2.13 

1.67 

661.67 

643 62 

647.29 

53.79 
0 .14 

Sieve Pan Indlv. Indlv. C U .  CU. f 
Number Welght Ut. + Pan Wt. ut. x Flncr 
(Site) ( Q )  (9 )  Retain. Retain. Ret8h. By Wt. 

1 1/2" 0 .00  0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0 . 0 0  0 . 0 0  0 . 0  100.0- 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 

#4 0.00 0 . 5 6  0 . 5 6  0 .56  0 . 1  99.9- 
#lo 0.00 1.11  1 . 1 1  1.67 0 . 3  99.7-  

x20 1 . 5 6  1 .78  0 .22  . 0.22 0 . 7  99 .3  
#40 1 . 5 5  2 . 2 6  0 .71 0 . 9 3  2 . 0  98 .0-  
#60 1 . 5 5  2 .95  1 . 4 0  2 .33  4 . 6  95 .4  

X230 1 . 5 6  7 . 5 9  6 . 0 3  11.27 21.2 7 8 . 8  
X l O O  1.56  4 .47 2 .91  5 .24 10 .0  90 .0  ; , ; o  

5 f b Y  CCAY[CC ) 

ADVANCED TERRA TESTING, XNC. 



HYDROMETER ANALYSIS - SEDIMZNTATXON DATA 

CLIENT Wertm 
. -  

BOXING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

3+50 
31.5'  
e19 
Bulk (J8r) 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 04-15-92 TNU 

Hydrometer 8 ASTM 152 H Temp., Deg. C -  22.0 

Dcflocculant Sodlum Hexametaphosphate f o f  Tot81 Sample 100.0 

Mcnlscua Corr'n -1.0 

Sp. Or. o f  Sol1  2.14 Temp. Coef. K 0.01298 
Value ot ran 0.98 Ut.  Dry Sample W" 53. f86 

Defloc. Corr'n 4.0  

T 
Elapacd Hydrometer Reading 
Tlmc Original Corrected 
( min 1 II R II 100Ra/W 

0.0  -- 
0.s 47.00 
1 . 0  44.00 
2 . 0  42.00 
5 . 0  39.00 

15.0  36.00 
30.0  34.00 
60.0 32.00 

120.0 30.00 
250.0 28.00 

1440.0 26.00 

-- 
42.00 
39.00 
37.00 
34.00 
31.00 
29.00 
27.00 
2 s .  00 
23.00 
21.00 

Graln Diametrrr - K*(SQRT(L/T)) 

-- 
76.7  
?1.2 
67.6  
62.1 
56.6  
52.9 
49.3 
45.6  
42.0 
38.3 

f Effccltve Grain 
Total Depth Diameter 
Sample L (=I 

-0 

76.7  
71.2 
67.6 
62.1 
56.6 
52.9 
49.3 
45.6 
42.0 
38.3 

-0 -0 

8.S8  0.0538 
9.07 0.0391 
9.40 0.0281 
9.89 0.0183 

10.39 0.0108 
10.71 0.0078 
11.04 0.0056 
11.37 0.0040 
11.70 0.0028 
12.03 0.0012 

ADVANCED TERRA TESTING, IX F 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

5 i S O  
39 ' 
#19 
Bulk (Jar) 

HYGROSCOPIC Ye8 

NATURAL No 

Wt. Wet Soil & Pan (g)  
Ut. Dry Soil 61 Pan (g )  
Wt. Lost Moi8ture (g )  
Wt. o f  Pan Only (g )  
Wt. ,of Dry Soil 
Molsture Content X 

7 

0 Ut. Hydrom. Sample Wet (g) 
Wt. Hydrom. Sample Dry (0) 

44.25 
43.35 

0 . 9 0  
3 .80  

39.55 
2 . 3  

55 .10  
53.87 

JOB NO. 2066-03 

SAMPLED Rocky Flat8 
DATE TESTED 04-15-92 TNU 
WASH SIEVE Ye. 
DRY SIEVE No 

WASH SfEVt ANALYSIS 

Wt. Total Sample 

Weight o f  + # l o  
Before Wamhing (g)  
Weight of i # l o  
After Wa8hlng (g) 
Weight of - X10 

Weight o f  - X10 

Wt. Total Sample 

Wet (0) 675.64 

5 .47  

4 .50 

Wet (9 )  670.17 

Dry (g)  656.21 

Dry (g)  660.71 

Calc. Ut. "W" (g)  54.24 
Calc. Mass i # l o  0 . 3 7  

Si eve Pan Indiv. fndiv. Cum. C U .  x 
Number Weight Wt. + Pan Wt. Wt. x Finer 
(Site) ( 9 )  ( Q )  Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0 .00  0.00 0 . 0  100.0  
3/4" 0.00 0.00 0.00 0 . 0 0  
3/8" 0.00 2.64 2 .64  2 . 6 4  0 . 4  99 .6  

0 . 0  100.0- 

t 4  0.00 0 . 2 1  0 . 2 1  2 .85  0 . 4  99 6- 
#lo  0.00 2 .65  1 .65  4 .50  0 . 7  99 .3-  

#20 1 . 5 5  1 . 8 6  0 .31  0 . 3 1  1 . 3  9 8 . 7  
X40 1 . 5 7  2 .04  0 . 4 7  0 . 7 8  2.1  97.9- 
#60 1 . 5 6  2 .12  0 . 5 6  1 .34  3 . 2  96 .8  

#loo 1 . 5 5  2 . 4 3  0 .88  2 .22  4 . 8  95.2 
#230 1 . 3 1  3 . 4 6  2 .15  4 . 3 1  8 . 7  9 1 . 3  .- 

sw/ C(c-/(cH 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT West- 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer X 
Sp. Gr. o f  Soil 
Value o f  *'an 
Dcflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

T 

S+SO 
39' 
*lo 
Bulk (Jar) 

ASTM 152 H 
2.72 
0.99 

4.0 
-1.0 

Sodium Hexamctaphouphate 

Elapsed Hydrometer Reading 
Time Original Corrected 
bin) I1 R 11 100Ra/W 

0.0 -- 
0.5 53.50 
1.0 51.50 
2.0 49.50 
5.0 47. SO 
15.0 44.50 
30.0 42.50 
60.0 41.00 
120.0 39.00 
250.0 36.50 
1440.0 32.00 

-0 

48.50 
46.50 
44.50 
42.50 
39.50 
37.50 
36.00 
34.00 
31.50 
27.00 

Grain Diamctor = K*(SQRT(L/T) 1 

-0 

88.2 
04.5 
86.9 
77.3 
71.8 
68.2 
65.4 
61.8 
57.3 
49.1 

JOB NO. 2066-03 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Temp., Deg. C 
Temp. Coef. I( 

Rocky Flats 

Yes 
No 

04-15-92 TN' 

22.0 
0.01305 

Wt.-Dry Sample "W"  54.242 
X o f  Total Sample 100.0 

% Effccitve G r a h  
Total Depth Diameter 
Sample L (=I 

88.2 
84.5 
80.9 
77.3 
71.8 
68.2 
65.4 
61.8 
57.3 
49.1 

-- 0- 

7.52 0.0506 
7.84 0.0366 
8.17 0.0264 
8.50 0.0170 
8.99 0.0101 
9.32 0.0073 
9.57 0.0051 
9.89 0.0037 
10.30 0.0026 
11.04 0.0011 

ADVANCED TERRA TESTING, INC. 0 
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J MECHANICAL ANALYSIS - SIEVE TEST DATA 

BORING NO. s+50 
DEPTH 47 ' 
SAMPLE NO. 119 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Fl8t8 
DATE TESTED 04-15-92 TNU 
WASH SIEVE Ye8 
DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

ut. Wet Soil & Pan (g )  
Wt. Dry Soil & Pan (g )  
Wt. Lost Moisture (g) 
Wt. o f  Pan Only (g )  
Ut. of Dry Soil (g )  
Moisture Content X 

e Wt. Hydrom. Sample Wet ( 9 )  
Ut. Hydrom. Sample Dry ( g )  

60.99 
59.53 
1.46 
3.84 
55.69 

2.6 

55.17 
53.76 

Ut. Total Sample 

Weight of + #lo 
Before Washing (g )  0.00 
Weight o f  + e10 
After Waclhing (0)  0.00 
Welght of - 110 
Weight of  - #lo 
Ut. Total Sample 

Wet (g)  55.17 

Wet (g)  55.17 

Dry (0) S3.76 

Dry (g)  53.76 

Calc. Wt. "W" (g) 53.76 
Calc. Mas8 + +lo 0.00 

Sieve Pan Indiv. Indiv. C U .  C W .  t 
Number Weight Wt. + Pan Wt. Wt. t Finer 
(Size) (SI) (g) Retain. Retain. Retain. By Ut. 

1 1/2" 0.00 0.00 0.00 0.00 0 . 0  100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 
x4 0.00 0.00  0.00 0.00 0.0 100.0 
x10 0.00 0.00 0.00  0.00 0 . 0  100.0 

x20 1.56 1.84 0.28 0.28 0.5 99.5 
#40 1.56 1.75 0.19 0.47 0.9 99.1 - 
X60 1.56 1.72 0.16 0.63 1.2 98.8 

# l o o  1.57 1.74 0.17 0.80 1.5 98.5 
1230 1.57 3.96 2.39 3.19 5.9 94.1 'ra 

ADVANCED TERRA TESTING, ZXC.  



HYDROMETER ANALYSIS - SEDIMENTATION DATA 
CLIENT Womtoa 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer 8 
Sp. Gr. of Sol1 
Value of  *'att 
Deflocculant 
Detloc. Corr'n 
MenlSCU8 Corr'n 

T 

5+50 
47 @ 

+19 
Bulk (Jar) 

ASTM 152 H 
2.72 
0 .99 

4 . 0  
-1.0 

Sodlum Hexametaphosphate 

Elapsed Hydrometer Reading x 
Time Original Corrected Total 
bin) N R I I  100Ra/W Sample 

0.0  -- -- 
0 . 5  54.50 49.50 
1 . 0  50.00 45.00 
2 . 0  47.50 42.50 
5 . 0  43.00 38.00 

15.0 39.00 34.00 
. 30.0 37.00 32 . O O  

60.0 34.00 29.00 
120.0 32.50 27.50 
250.0 30 00 25.00 

1440.0 25.50 20.50 

-- 
90.8 
82.5 
78.0 
69.7 
62.4 
58.7 
53.2 
50.4 
45.9  
37.6  

-0 

90.8 
82.5 
7 8 . 0  
69.7  
62.4 
58.7  
53.2 
50.4 
45.9 
37.6  

JOB NO. 2066-03 

SAMPLED Rocky Flatu 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 01-15-92 TNt' 

Temp., Dag. C 22.0 

Ut. Dry Sample "Wn 
X of Total Sample 100.0 

Temp. C o d .  K 0.01305 
53 . f 3 8  

Effecitve Grain 
Depth Diameter 

L (-1 
0- -0 

7.35 0.0500 
8.09 0.0371 
8.50 0.0269 
9.24 0.0111 
9 .89 0.0106 

10.22 0.0076 

10.96 0.0039 
11.37 0.0028 
12.11 0.0012 

10.71 0.0055 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

@ CLIENT Warnton 

BORING NO. 5+50 
DEPTH 56.3' 
SAMPLE NO. x19 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

- HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g )  
Wt. Dry Soil & Pan (g )  
Wt. Lost Moisture (0 )  

Moisture Content II 

Wt. of Pan Only (B) 
Ut. of Dry Soil (g )  

Wt. Hydrom. Sample Wet (8) 
Wt. Hydrom. Sample Dry (g )  

37.08 
35.84 
1.24 
3.66 

32.18 
3.9 

54.98 
52.94 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 04-14-92 TMI 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + X10 
Before Washing (g) 0.00 
Weight o f  + #lo 
After Wa8hing (g)  0.00 
Weight of - #lo 
Weight o f  - X10 

Wt. Tot81 Sample 

Wet (g)  54. 98 

Wet (g)  54.98 

Dry (0)  52.94 

Dry (g)  52.94 

Calc. Wt. "Wn (9 )  52.94 
Calc. Mams + el0 0.00 

S i eve Pan Indiv. Indiv. Cum. Cum. x 
Number Weight Wt. + Pan Wt. Wt. x Finer 
(Site) (SI) ( Q )  Retain. Retain. Retiin. By Wt. 

0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 

0.0 100.0 3/8"  0.00 0.00 0.00 0.00 
#4 0.00 0.00 0.00 0.00 0.0 100.0 
x10 0.00 0.00 0.00 0.00 0.0 100.0- 

1 1/2" 0.00 

# 2 0  1.55 1.60 0.05 . 0.05 0.1 99.9 
+40 1.56 1.68 0.12 0.17 0.3 99.7- 
#60 1.55 1.64 0.09 0.26 0.5 99.5 

#loo 1.55 1.67 0.12 0.38 0.7 99.3 
#230 1.56 1.75 0.19 0.57 1.1 98.9 

ADVANCED TERRA TESTING, :NC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA -_ 

CLIENT Weatoa JOB NO. 2066-03 

BORING NO. 5+50 
DEPTH 5 6 . 3 '  
SAMPLE NO. x19 
SOIL DESCR. Bulk (Jar) 

SAMPLE3 Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 04-14-92 TNU 

Hydrometer # ASTM 152 H Temp., Deg. C ' 2 3 . 0  
Sp. Gr. of Soil 2 . 7 6  Temp. Coet. K 0.01275 
Value of "a" 0 . 9 8  Wt. Dry Sample "W" 52.941 

Dcfloc. Corr'n 5 . 0  
Meniscus Corr'n -1.0 

Dcflocculant Sodium Hexametaphosphate X of  Total Sample 100.0 

X Effccltvc Grain 
T 

Elapsed Hydrometer Reading 
Depth Diameter Time Original Corrected Total 

( min 1 100Ra/W Sample L (m) I t  R I t  

0 . 0  -- 
0 . 5  56.50 
1 . 0  56 .00  
2 . 0  56.00 
5 . 0  55 .75  

. 1 5 . 0  54.50 
3 0 . 0  54 .00  
6 0 . 0  52 .00  

120 .0  48 .50  
2 5 0 . 0  45 .00  

1440.0  3 8 . 0 0  

-- 
so .  50 
so.  00 
50.00 
49.75 
48.50 
48.00 
46.00 
42 .50  
39.00 
32 .00  

-- 
9 3 . 3  
9 2 . 4  
9 2 . 4  
91 .9  
89.6  
88.7  
8 5 . 0  
7 8 . 5  
7 2 . 0  
59 .1  

-- 
9 3 . 3  
92.4  
9 2 . 4  
9 1 . 9  
89 .6  
8 8 . 7  
8 5 . 0  
7 8 . 5  
7 2 . 0  
59 .1  

-- -- 
7.02  0.0478 
7 .11  0 .0340 
7 .11 0 .0240 
7 . 1 5  0 .0152 
7 .35 0.0089 
7 . 4 3  0 .0063  
7 .76  0.0046 
8 .34  0.0034 
8.91 0.0024 

10.06 0.0011 

ADVANCED TERRA TESTiNG, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Weaton JOB NO. 2066-03 

BORING NO. 6+00 
DEPTH 1 8 '  
SAMPLE NO. #19 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Ye8 

NATURAL No 

Wt. Wet Soil & Pan (g)  
Wt. Dry Soil & Pan (g)  
Wt. Lost Moisture (g )  

Moisture Content f 

Wt. of Pan Only (!?I 
Wt. of  Dry Soil ( Q )  

0 Wt. Hydrom. Sample Wet ( g )  
Wt . Hydrom. sample Dry is j 

33.38 
32.67 
0.71 
3.71 

28.96 
2.5 

55.02 
53.70 

SAMPLED Rocky Flats 
DATE TESTED 04-14-92 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight o f  + #lo 
Before Washing (g)  
Weight o f  + #lo 
After Washing (g) 
Weight o f  - t 1 0  

Weight of - #lo 
Wt. Total Sample 

Wet (g) 

Wet (g )  

Dry (!?I 

Dry (g)  

Calc. Wt. "W" ( a )  
Calc. Mass + #lo 

Sieve Pan Indiv. Indiv. Cum. Cum. x 
Number Weight Wt. + Pan Wt. Wt. f Finer 

Retain. Retain. Retain. By Wt. (Size) (SI)  (SI)  

1 1/2" 0.00 0.00 0.00 0.00 0 .0  100.0 
3/4"  0.00 0.00 0.00 0.00 0.0 100.0 
3/8"  0.00 0.00 0.00 0.00  0 . 0  100.0 

x4 0.00 0.61 0.61 0.61 0.2 99.8- 
x10 0.00 1.49 1.49 2.10 0.6 99.4- 

x20 
X40 
X60 

#loo 
#230 

1.56 2.38 0.82 0.62 2.1 97.9 
1.55 2.96 1.41 2.23 4.7 95.3- 
1.55 3.24 1.69 3.92 7.8 92.2 
1.56 4.02 2.46 6.38 12.4 87.6 
1.56 5.96 4.40 10.78 20.5 7 9 . 5 * '  

376.11 

2.74 

2.10 

313.31 

365.06 

367.16 

54.01 
0.31 

. .  
ADVANCED TERRA TESTING, INC. 



CLIENT Wemton 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

BORING NO. 6+00 
DEPTH 1 8 '  
SAMPLE NO. t 1 9  
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 04-14-92 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

Hydrometer (r ASTM 152 H Temp., Dcg. C 2 3 . 0  
Sp. Or. of Soil 2.71 Temp. Coef. K 0.01293 
Value o f  "a" 0.99  Wt. Dry Sample "Wn 54.010 

Defloc. Corr'n 5 . 0  
Menlscus Corr'n -1.0 

Deflocculant Sodium Hexametaphosphate % o f  Total Sample 100.0 

T 
Elapsed Hydrometer Reading % Effecltvc Grain 
Time Orlginal Corrected Total Depth Diameter 
( =in) It R lOORa/W Sample L 

0 . 0  -- 
0 . 5  46 .  50 
1 . 0  4 4 . 5 0  
2 . 0  44 00 
5 . 0  42 .50  

1 5 . 0  40 .25  
3 0 . 0  40.00 
6 0 . 0  39.00 

120 .0  37 .00  
2 5 0 . 0  3 5 . 5 0  

1440.0  34.00 

-0 

40.50 
38.50 
38.00 
36 .50  
34.25 
34.00 
33.00 
31.00 
29.50 
28 .00  

Grain Dlamctor - IC*(SQRT(L/T)) 

-- 
74.1  
7 0 . 4  
6 9 . 5  
6 6 . 8  
6 2 . 7  
6 2 . 2  
60.4  
5 6 . 7  
5 4 . 0  
51 .2  

-0 

7 4 . 1  
70.4 
6 9 . 5  
6 6 . 8  
6 2 . 7  
6 2 . 2  
60 .4  
5 6 . 1  
5 4 . 0  
51 .2  

-0 0- 

8.66  0.0538 
8 .99  0.0388 
9 .07 0 .0275 
9 .32 0.0177 
9 .69  0.0104 
9 . 7 3  0.0074 
9 .89  0 .0053 

10.22 0.0038 
10.41 0 .0026 
10.71 0 .0011 

ADVANCED TERRA TESTING, ZNC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Weston JOB NO. 2066-03 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

6+00 
24 ' 
x19 
Bulk (Jar) 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet s o i l  & Pan ( g )  
Wt. Dry Soil & Pan (g )  
Wt. Lost Moisture (g)  

Moisture Content X 

Wt. of Pan Only . ( Q )  
Wt. of Dry Sol1 ( Q )  

-.-... * Ut. Hydrom. Sample Wet (a )  
Wt. Hydrom. Sample  Dry igj 

33.70  
33.11 

0 . 5 9  
3 . 5 7  

29.54 
2 . 0  

55.01 
53.93 

SAMPLED Rocky Flats 
DATE TESTED 04-15-92 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + X10 
Before Washing (g )  
Weight of  + #lo 
After Washing (g)  3.73 
Weight of - #IO 
Weight of - +10 

Wt. Total Sample 

Wet (g) 459.09 

4.20 

Wet (g)  454.89 

Dry (g) 446.44 

Dry (g)  450.17 

Calc. Wt. "W" (g)  54.39 
Calc. Mass + # l o  0 .45  

Sieve Pan Indiv. Indiv . Cum. Cum. x 
Number Weight Wt. + Pan Ut. Wt. x Finer 

Retain. Retain. Retain. By Ut. (Size) ( 0 )  ( Q )  

1 1/2" 0 .00  0.00 0 . 0 0  0 . 0 0  0 . 0  100.0  
3/4" 0 .00 0.00 0.00 0.00 0 . 0  100.0  
3/8" 0.00 0.00 0 . 0 0  0 .00 0 . 0  100.0  
x4 0.00 0 .97  0 . 9 7  0 .97  0 . 2  9 9 . 8  
x10 0.00 2 . 7 6  2 . 7 6  3 .73 0 . 0  99.2-  

x20 
X40 
X60 

XlOO 
X230 

1 . 5 6  1 .82  0 . 2 6  0 .26  1 . 3  98.7  
1 . 5 7  2 .71  1 .14  1 . 4 0  3 . 4  9 6 . 6 -  
1 . 5 5  3 . 5 3  1 . 9 8  3 .30  7 . 0  93 .0  
1 . 5 7  5 . 4 4  3 .87  7 . 2 5  14.2  85.8 
1 . 3 1  8 . 6 9  7 . 3 8  14 .63  27 .7  72 .3  

ADVANCED TERRA TESTING, :NC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 
\ 

CLIENT Wooton 

BORING NO. 6+00 
DEPTH 24 
SAMPLE NO. #19 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

04-15-92 TNU DATE TESTED 

Hydrometer X ASTM 152 H Temp., Deg. C 22.0 

Dcflocculant Sodlum Hexametaphosphate X o f  Total Sample 100.0 

Sp. Or. o f  Sol1  2.77 Temp. Cocf. K 0.01287 
Value of "a" 0.98 W t .  Dry Sample "We' 54.385 

Dcfloc. Corr'n 4.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading x Effecitve Graln 
Time Original Corrected Total Depth Diameter 
(min) lOORa/W Sample L (=I I1 R II 

0.0 
0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

-- 
44.00 
41.00 
39.00 
36.00 
33.00 
31.00 
29.50 
27.50 
25.50 
23.50 

-0 

39.00 
36.00 
34.00 
31.00 
28.00 
26.00 
24.50 
22.50 
20.50 
18.50 

-- 
70.0 
64.6 
61.0 
55.6 
50.2 
46.7 
44.0 
40.4 
36.8 
33.2 

-0 

70.0 
64.6 
61.0 
55.6 
50.2 
46.7 
44.0 
40.4 
36.8 
33.2 

-- -0 

9.07 0.0548 
9.51 0.0398 
9.89 0.0286 
10.39 0.0185 
10.88 0.0110 
11.21 0.0079 
11.45 0.0056 
11.78 0.0040 
12.11 0.0028 
12.44 0.0012 

Grain Diameter - K*(SQRT(L/T)) 

e 
ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

et CLIENT W m t o n  

BORING NO. 6+00 
DEPTX 26'  
SAMPLE NO. x19  
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Ye8 

NATURAL No 

ut. Wet Soil & Pan (g)  
Wt. Dry Sofl & Pan (g)  
wt. Lost Moisture ( g )  
Wt. o f  Pan Only ( Q )  
Wt. of Dry Soil (g)  
Moisture Content % 

Ut. Hydrom. Sample Wet (g )  
Ut. Hydrom. Sample Dry (g )  

Sieve 
Number 
(Size) 

1 1/2" 
3/4" 
3/8"  

x4 
*lo 

#20 
#40 
X60 

# l o o  
#230 

3 7 . 5 5  
3 6 . 4 9  

1 . 0 6  
3 . 7 9  

3 2 . 7 0  
3 . 2  

55.01 
53.28 

JOB NO. 2066-03 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

WASH SIEVE ANALYSIS 

Rocky Flat8 
04-15-92 TNU 
Yes 
No 

W t .  Total Sample 
Wet (gl 445.65 

Weight o f  + #lo 
Before Washing (0 )  1 3 . 9 8  
Weight of + X I 0  
After Wa8hing (g)  8.?1 
Wclght of  - t 1 0  

Weight of - #lo 
Wt. Total Sample 

Wet (g)  431.67 

Dry (g) 423.22 

Dry (g) 431.93 

Calc. Wt. "W" (g) 5 4 . 3 8  
Calc. Mas6 + t10  1 . 1 0  

Pan Indiv. Indiv. CUI. C W .  % 
Weight Wt. + Pan Wt. ut. % Finer 

(g )  (g)  Retain. Retain. Retain. By W t .  

0.00 0.00 0.00 0.0 100.0 0.00  
0.00 0.00 0.00 0.00 0 . 0  100.0- 
0.00 3 . 2 6  3 . 2 6  3 . 2 6  0 . 8  9 9 . 2  
0.00 2 . 6 0  2 . 6 0  5 .86  1 . 4  9 8 . 6 -  
0.00 2 . 8 5  2 . 8 5  8 . 7 1  2 . 0  9 8 . 0 -  

1 . 5 1  2 . 2 4  0 . 6 7  0 . 6 7  3 . 2  9 6 . 8  
1 . 5 6  2 . 2 0  0 . 6 4  1 . 3 1  4 . 4  95.6 '  
1 . 5 6  2 . 2 2  0 . 6 6  1 . 9 7  5 . 6  9 4 . 4  
1 . 5 6  2 . 4 5  0 . 8 9  2 . 8 6  7 . 3  9 2 . 7  
1 . 5 6  3 . 2 8  1 . 7 2  4 . 5 8  1 0 . 4  8 9 . 6  

ADVANCED TERRA TESTING, 'LNC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT WeOtm JOB NO. 2066-03 

BORING NO. 6+00 
DEPTH 26' 
SAMPLE NO. t 1 9  
SOIL DESCR. Bulk (Jar) 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Rocky Flats 
04-15-92 TN 
Yes 
No 

Hydrometer # ASTM 152 H Temp., Dep. C 2 2 . 0  

Dcflocculant Sodlum Htxametaphosphate % of Total Sample 100.0  

Sp. Gr. of Soil 2.77 Temp. Coef. K 0.01287 
Value o t  "an 0.98  W t .  Dry Sample "W"  54.380 

Defloc. Corr'n 4 . 0  
Menlsculr Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effecltve Grain 
T h e  Original Corrected Total Depth Diameter 

100Ra/W Sample L ( min 1 18 R It 

0.0 -- -- 
. 0 . 5  52.00 47. 00 

1 . 0  51.00 46.00 
2 . 0  50 .50  45.  SO 
5 . 0  49.50 44.50 

15.0  48.00 43 .00  
30.0  46 .50  41 .50  
60.0 45.00 40.00 

120 .0  44.00 39.00 
250 .0  42.00 37.00 

1440.0  41.50 36. SO 

Graln Diameter = X*(SQRT(L/T)) 

-0 

84.4  
82 .6  
81.7  
79 .9  
7 7 . 2  
74 .5  
71.8 
70.0 
66 .4  
6 5 . 5  

-- 
84.4  
82 .6  
81.7  
7 9 . 9  
77.2 
7 4 . 5  
71 .8  
7 0 . 0  
66 .4  
65.5  

-0 -- 
7.76  0.0507 
7 . 9 3  0.0362 
8 . 0 1  0.0258 
8.17 0.0165 
8 .42 0.0096 
8 .66  0.0069 
8.91 0.0050 
9 . 0 7  0.0035 
9 .40  0.0025 
9 .48 0.0010 

ADVANCED TERRA TESTING. XNC. 
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BORING NO. 
DEPTH 

MECHANICAL ANALYSIS - SIEVE TEST DATA 

6+00 
41 ' 

SAMPLE NO. X19 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Ut. Wet Soil & Pan (g )  
Ut. Dry Soil & Pan ( g )  
Wt. Lost Moisture (g)  

Moisture Content f 

Ut. of Pan Only (9) 
Ut. of Dry Soil ( Q )  

Ut. Hydrom. Sample Wet (g)  
Ut. Hydrom. Sample Dry (g )  

3 1 . 5 2  
3 0 . 8 9  

0 . 6 3  
3 . 5 9  

2 7 . 3 0  
2 . 3  

5 5 . 0 0  
5 3 . 7 6  

JOB NO. 2066-03 

J 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 04-15-92 TNU 

WASH SIEVE ANALYSIS 

Ut. Total Sample 
Wet (g)  480.42 

Weight o f  + 1 1 0  
Before Washing (0) 2 1 . 5 3  
Weight of  + # l o  
After Washing (g )  16.20  
Weight o f  - X10 

Wet (g) 458.89 
Weight of  - #lo 

Dry (g)  453.75 
Ut. Total Sample 

Dry (g)  469.95 

Calc. ut. 'IW" (g) 5 5 . 6 8  
Calc. Mass + XlO 1 . 9 2  

Sieve Pan Indiv. Indiv . Cum. CU. f 
Number Welght Wt. + Pan Ut. Wt. x Finer 
(Size) (9) (g )  Retain. Retain. Retain. By Wt. 

1 1/2n 0 . 0 0  0 . 0 0  0 . 0 0  0.00  0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0 . 0  100.0 
3/8" 0.00 2 . 5 6  2 . 5 6  2 . 5 6  0 . 5  9 9 . 5  
x4 0.00 6 . 8 1  6 . 8 1  9 . 3 7  2 . 0  9 8 . 0 -  
x10 0.00 6 . 8 3  6 . 8 3  1 6 . 2 0  3 . 4  9 6 . 6 -  

x20 1 . 5 4  2 . 4 1  0 . 8 7  0 . 8 7  5 . 0  9 5 . 0  
X I 0  1 . 5 7  2 . 7 9  1 . 2 2  2 . 0 9  7 . 2  9 2 . 8 -  
X60 1 . 5 6  3 . 0 2  1 . 4 6  3 . 5 5  9 . 8  9 0 . 2  

dl00 1 . 3 0  3 .47  2 . 1 7  5 . 7 2  1 3 . 7  8 6 . 3  
X230 1 . 5 6  5 . 6 5  4 . 0 9  9 . 8 1  2 1 . 1  78.9'"  

ADVANCED TERRA TESTING, XXC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT we.tom 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer * 
Sp.  Or. of Soil 
Value o f  "a" 
Dcflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

T 
Elapsed 
T ime 
fmin) 

0.0 
0.5 
1.0 
2.0 
5.0 

. 15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

6+00 
41 ' 
tl9 
Bulk (Jar) 

- 
JOB NO. 2066-03 

SAMPLED Rocky Flatu 
DATE TESTED 04-15-92 TNU 
WASH SIEVE Ye8 
DRY SXEVE No 

ASTM 1S2 H Temp., Deg. C 22.0 

Sodium Hexametaphosphate X of Total Sample 100.0 

2.72 Temp. Cocf. IC 0.01305 
0.99 W t .  Dry Sample "W"  55.680 

4.0 
-1.0 

Hydrometer Reading 
Original Corrected IIR" 

-- 
48.00 
46.00 
45.50 
44.00 
42.50 
41.50 
40.00 
38.00 
36.00 
33.00 

43.00 
41.00 
40.50 
39.00 
37.50 
36.50. 
35.00 
33.00 
31.00 
28.00 

lOORa/W 

Grain Diametar = K*(SQRT(L/T)) 

-- 
76.1 
72.6 
71.7 
69.1 
66.4 
64.6 
62.0 
58.4 
54.9 
49.6 

X Effecltvc Grain 
Total Depth Diameter 
Sample L 

-- 
76.1 
72.6 
71.7 
69.1 
66.4 
64.6 
62.0 
58.4 
54.9 
49.6 

-- -- 
8.42 0.0535 
8.75 0.0386 
8.83 0.0274 
9.07 0.0176 
9.32 0.0103 
9.48 0.0073 
9.73 0.0053 
10.06 0.0038 
10.39 0.0027 
10.88 0.0011 

- 
ADVANCED TERRA TESTING, INC.' 
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HtCHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Wemtoa 

BORING NO. 6+25 
DEPTE 24.0' 
SAMPLE NO. 817 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Ut. Wet Soi l  & Pan (0) 63.54 
Ut. Dry S o i l  bl Pan (g) 62.40 
Wt. Lost Moi.ture (g) 1.14 
Wt. of Pan only (0)  3.70 
Ut. o f  Dry Soil (a) 58.70 
Moisture Content X 1.9 

JOB NO. 2066-03 

SAMPLED Rocky Flrts 
DATE TESTED 03-24-92 DO 
WASH SIZVE Ye. 
DRY SIEVE No 

WASE SIEVE ANALYSIS 

W t .  Total Sample 
Wet (g) 55. 05 

Welght o f  + #lo 
Before Wa8hing (g) 0.00 
Welght of + tlO 
After Wa8hing (g) 0.00 
Weight of - t 1 0  

Weight of - t10 
Wet tcr) 55.05 

Dry ( Q )  S4 . 00 
Dry (0) 54.00 

Ut. Total Sample 

Ut. Hydrom. Sample Wet (g) 55. 05 
Wt. Hydrom. Sample Dry (g) 54.00 

Calc. ut. nw" (0) 54.00 
CllC. Ma88 + 810 0.00 

Sieve Pan Indlv. Indlv. C-. CUn. x 
Number Weight Ut. + Pan Ut. ut. x Finer 
[ S i z e )  (0)  (SI Retain. Retain. Ret8h. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 0.00 0.00 0.00 0 .0  100.0 

It4 0.00 0.00 0.00 0.00 0.0 100.0 
#10 0.00 0.00 0.00 0.00 0.0  100.0 

820 
#40 
#60 
9100 
#230 

1.55 1.80 0.25 0.25 0.5 99.5 
1.56 2.38 0.82 1.07 2.0 98.0- 
1.57 3.03 1.46 2.53 4.7 95.3 
1.56 4.66 3.10 5.63 10.4 89.6 
1.55 8.06 6.51 12.14 22.8 77.5 

ADVANCED TERRA TESTINO, INC.  



HYDROMtTtR ANALYSIS - SEDIUENTATfON DATA 

CLIENT Wemton 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer 8 
Sp. Gr. of  Soil 
Value of  
Dcflocculant 
Dcf loc.  Corr In 
Meniscum Corr'a 

6+25 
24..01 
tll 
Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED ROClcy Fl8t8 
DATE TESTED 03-24-92 DU 

DRY SIEVE No 
WASR SIEVE Yea 

ASTM 152 H Temp., Dag. C 22.0 

Sodium Hexametaphouphate % of Total Sample 100.0 

2.14 Temp. Coat. K 0.01298 
0.98 Ut. Dry  Sample "WR 54.000 

4.0 
-1.0 

T 
Elapsed Hydrometer Reading % Effccltve Grain 
Time Original Corrected Total Depth Diameter 
(min) "R" lOORa/W Sample L (-1 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

-0 

46.00 
43.00 
41.00 
38.50 
35.00 
33.50 
31.50 
29.50 
28.00 
25.00 

0- 

41.00 
38.00 
36 . 00 
33.50 
30.00 
28.50 
26.50 
24.50 
23 . 00 
20 . 00 

Grain Diameter - X*(SQRT(L/T)) 

0- 

14.6 
69.1 
65.5 
60.9 
54.6 
51.8 
48.2 
44.6 
41.8 
36.4 

-0 

14.6  
69.1 

60.9 
65.5 

54.6 
51.8 
48.2 
44.6 
41.8 
36.4 

0- -- 
8.75 0.0543 
9.24 0.0395 
S.S? 0.0284 
9.98 0.0183 
10.55 0.0109 
10.80 0.0018 
11-12 0.0056 
11.45 0.0040 
11.70 0.0028 
12.19 0.0012 

AOVANCED TERRA TESTING, I N C .  
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HYDROMETER ANALYSIS - SEDIMEHTATION DATA 

BORING NO. 
DEPTB 
SAMPLE NO. 
SOIL DESCR. 

6+75 
26'  
e17 
Bulk (Jar) 

Hydrometer 8 ASTM 152 11 
Sp. Or. of Sol1 2.74 
Value of "an 0.98 
Deflocculant Sodium Rexa~~etaphosphat8 
Defloc. Carr'n s.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Readlng x 
Time Original Corrected Total 
(mln) ARn 100FWW Sample 

0.0 0- 0- 

0.5  46.00 40.00 
1 . 0  43.00 37.00 
2 .0  41.00 35.00 
5 . 0  38.00 32.00 

15.0 35.00 29 . 00 
30.0 32.50 26.50 
60.0 30.50 24.50 

120.0 29.00 23.00 
250.0 27.25 21.25 

1440.0 23. 50 17.50 

Grain Diametor - f*(SQRT(L/T)) 

00 

72.7 
67.2 
63.6 
58.2 
52.7 
48.2 
44.5 
41.8 
38.6 
31.8 

-- 
72.7 
67.2 
63.6 
58.2 
52 .? 
48.2 
44.5 
41.8 
38.6 
31.8 

JOB NO. 2066-09 

SAMPLED ROClry Fl8tS 
DATE TESTED 03-31-92 DU 
WAS0 SIEVE Yes 
DRY SIEVE NO 

Temp., Deg. C 22.0 

X of Total Sample 100.0 

Temp. Coef. lC 0.01298 
Ut. Dry Sample NWn 54.036 

Effccltve Grafn 
Depth Diameter 
L (-1 

-- -- 
8.75 0.0543 

9.57 0.0284 
10.06 0.0184 
10.55 0.0109 
10.96 0.0076 
11.29 0.0066 
11.53 0.0040 
11.82 0.0028 
12.44 0.0012 

9.24 0.0395 

ADVANCED TERRA TESTING, INC. 
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CLIENT Wemtm 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

MECHANICAL ANALYSIS - SILVt TEST DATA 

6+78 
38.3' 
*17 
Bulk (Jar)  

HYGROSCOPIC Ye8 

NATURAL No 

Ut. Wet Soil 61 Pan (g) 43.91 
Wt. Dry Sol1 & Pan (g) 44.96 
Wt. Lost Moisture (g) 0.98 

Wt. o f  Dry S o i l  (91 41.22 
Moi~ture Content % 2.3 

Ut. of Pan Only (9) 3.74 

Wt. Hydrom. Sample Wet (0) 53.10 
Wt. Hydrom. Sample Dry (g) 53.86 

Sieve 
Number 
(Size) 

1 1/2" 
314" 
3/8" 

Ir4 
#10 

Ir20 
$40 
#60 

#loo 
e230 

JOB NO. 2066-03 

SAMPLED Rocky Fht8 
DATE TESTED 03-31-92 DU 

DRY SIEVE No 
WASH SIWE Y t e  

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (g) 460.73 

Weight of + #lo 
Before Washlng (g) 0.42 
Weight o f  + #lo 
After Wacrhing (g) 0.02 
Weight of - t 1 O  

Weight o f  - #10 Wet (g) 460.31 

Dry (g) 450.33 
Wt. Total Sample 

D r y -  tg) 

Calc. Wt. "W" to) 53.86 
Calc. ~rsm + ri6- 0.00 

Pan Indiv. Indfv. CU. cum. x 
Welght Wt. + Pan Ut. Wt . % Ffner 
(0) (9) Retain. Retain. Retrin. By Wt. 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.0 100.0 0.00 

0.00 0.00 0.0 100.0 0.00 0.00 
0.00 0.00 0.00 0.0 100.0 0.00 

0.00 0.02 0.02 0.02 0.0 100.0- 

1.32 1.51 0.19 0.19 0.4 99.6 
1.30 1.75 0.45 0.64 1.2 98.8- 
1.31 2.56 1.25 1.89 3.5 96.6 
1.56 4.75 3.19 5.08 9.4 90.6 
1.56 9.22 7.66 12.74 23.7 76.3 

ADVANCED TERRA TESTINO, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

BORING NO. 6+75 
DEPTH 38.3' . 
SAMPLE NO. 817 
SOIL DESCR. Bulk (J8r) 

JOB NO. 2066-03 

SAMPLED RoClry F'l8t8 
DATE TESTED 03-31-92 DU 
WASH SIEVE Ye8 
DRY SIEVE No 

Hydrometer 8 ASTM 152 H Temp., Deg. C 22.0 

Deflocculant Sodium Hexametaphosphte X of Tot81 Sample 100.0 

Sp. Or. of  Soil 2.76 Temp. Coef. It 0.01290 
Value of  nar 0.98 Ut. Dry Sample "Wn 53.863 

Defloc. Corr'n 5.0 
Menl8CW Corr'n -1.0 

T 
Elapsed Hydrometer Reading Y Effecltve Grain 
Time Original Corrected Tot81 Depth Diameter 
W n )  MR" lOORa/W Sample L (-1 

0- -- 0.0 
0.5 43.00 37.00 
1.0 41.00 35.00 
2.0 40.00 34.00 
5.0 35.50 29. 50 
15.0 32.00 26.00 
30.0 30.00 24.00 
60.0 29.00 23.00 
120.0 27.00 21.00 
250.0 26.00 20.00 
1440.0 23.00 17.00 

e 00 

67.2 
63.6 
61.7 
53.6 
47.2 
43.6 

38.1 
36.3 
30.9 

4i.a 

-0 

67.2 
63.6 
61.7 

47.2 
43.6 

38.1 
36.3 
30.9 

53.6 

41.8 

-0 0- 

9.24 0.0555 
9.57 0.0399 
9.73 0.0285 

11.04 0.0111 

11.53 0.0057 
11.86 0.0041 
12.03 0.0028 
12.52 0.0012 

10.47 0.0187 

11.37 0.0079 

Grab Diamet8F = It*(SQRT(L/T)) 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Weston 

BORING NO. 6+75 
DEPTR 51.0' 
SAMPLE NO. e17 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & Pan (g )  
Wt. Dry S o i l  & Pan (g)  
Wt. Lost Moisture (g)  

Molsturc Content X 

Wt. of Pan Only (g )  
Ut. of Dry S o i l  (g) 

40.40 
39.68 
0.72 
3.81 
35.81 
2.0 

Wt. Hydrom. Sample Wet (g)  55.06 
Wt. Hydrom. Sample Dry (g)  53.98 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-24-92 DU 

WASH SIEVE ANALYSIS 

Wt. Tot81 Sample 
Wet (g) 682.10 

Welght of + e10 
Before Washfng (g) 256.09 
Weight of + 810 
After Washing (g) 221.62 
Weight of  - (c10 

Wet (g)  426.01 
Welght of - 810 

Dry (g)  451.42 
Wt. Total Sample 

Dry (g)  673.04 

Calc. Wt. "W" (g)  80.48 
Calc. Mas. + #lo 26.50 

Sieve Pan Indiv. Indiv. CUar. CUar. x 
Number Weight Wt. + Pan Wt. Wt. x Flner 
(Size) (g)  (0)  Retain. Retain. Retafn. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 57.67 57.67 57.67 8.6 91.4- 
3/8" 0.00 36.26 36.26 93.93 14.0 86.0 

#4 0.00 65.53 65.53 159.46 23.7 76.3- 
#lo 0.00 62 . 16 62.16 221.62 32.9 67.1 

#20 1.57 15.62 14.05 14.05 50.4 49.6 
#40 1.55 7.84 6.29 20.34 58.2 41.8 
#60 1.55 3.95 2.40 22.74 61.2 38.8 

#loo 1.57 3.81 2.24 24.98 64.0 36.0 
#230 1.56 4.79 3.23 28.21 68.0 32.0 

ADVANCED TERRh TESTING, INC. 



HYDROmTER ANALYSIS - SEDIMENTATION DATA 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

6+75 
51.0 '  
X17 
Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED 
DATE TESTED 
WASB SIEVE 
DRY SIEVE 

Rocky Flats 
03-24-92 DU 
Yes 
No 

Hydrometer X ASTM 152 €I Temp., Deg. C 22.0 

Deflocculant Sodlum Hexametaphosphate t of Total Sample 100.0 

Sp. Gr. of Sol1  2.72 Temp. Coef. 15 0.01305 
Value of  "a" 0.99 Ut. Dry Sample "Wn 80.477 

Defloc. Corr'n 4 . 0  
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading t Effecftve Grain 
Time Original Corrected Total Depth Diameter 
(min) lOORa/W Sample L (m) nRlI 

0- -0 0 . 0  
0 . 5  31.00 26.00 
1 . 0  29.50 24.50 
2 . 0  29.00 24.00 
5 . 0  28.50 23. 50 

15.0  27.50 22.50 
30.0 27.00 22.00 
60.0 26.75 21.75 

120.0 25.75 20.75 
250.0 25.00 20.00 

1440.0 24 .00  19.00 

Grain Dlameter = K*(SQRT(L/T)) 

-- 
31.9 
30.0 
29.4 
28.8 
27.6 
21.0 
26.6 
25.4 
24.5 
23.3 

-0 0- 0- 

31.9 11.21 0.0618 
30.0 11.45 0.0442 
29.4 11.53 0.0313 
28.8 11.62 0.0199 
27.6 11.78 0.0116 
27.0  11.86 0.0082 
26.6 11.90 0.0058 
25.4 12.07 0.0041 
24.5 12.19 0.0029 
23.3 12.35 0.0012 

ADVANCED TERRA TESTING, INC. 
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CLIENT West- 

w' 2. 
MECHANICAL ANALYSIS - SIEVE TEST DATA 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

6+?5 
58.9' 
Xl? 
Bulk (J8r) 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (0)  46.43 
Wt. Dry So l1  & Pan (0) 44.89 
Ut. Lost Moisture (g) 1.54 
Wt. o f  Pan Only (g) 3.60 
Wt. of Dry Soil (g) 41.29 
Mo3sture Content X 3.7 

Wt. Hydrom. Sample Wet (g) 55.01 
Wt. Hydrom. Sample Dry (a) 53.03 

JOB 10. 2066-03 

SAMPLED Rocky Flat8 
DATE TESTED 03-31-92 DU 
WASH SIEVE Ye. 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Tot81 Sample 

Wclght of  + 810 
Before Wa8hlng (0) 0.65 
Weight of + el0 
After Wa8hing (g) 0.43 
Welght of  - +10 

Wet (g) 353.62 
Weight of  - +10 

D r y  (g) 341.12 
Ut. Tot81 Sample 

Wet (g) 354.27 

Dry (g) 341.55 

Calc. Ut. "WN (a)  53.10 

Sieve Pan fndlv. Indlv. Cum. Cup. % 
Number Welght Wt. + Pan W t .  Wt. % Flner 
( S i z e )  ( Q )  (0)  Ret8in. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4"  c.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 0.00 0 . 0 0  0.00 0.0 100.0 

#4 0.00 0.13 0.13 0.13 0.0 100.0 
#lo 0.00 0.90 0.30 0.43 0.1 99.9- 

#20 
#40 
#60 

#loo 
X230 

1.56 2.05 0.49 0.49 1.0 99.0 
1.56 1.98 0.42 0.91 1.8 98.2 - 
1.55 1.88 0.33 1.24 2.s 97.5 
1.55 1.95 0.40 1.64 3.2 96.8 
1.55 2.35 0.80 2.44 4.7 95.3 

ADVANCED TERRA TESTING, fNC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

BORING NO. 6+75 
DEPTfI 58.9' 
SAMPLE NO. tl7 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky F18t8 
DATE TESTED 03-31-92 DU 
WASH SIEVE Ye8 
DRY SIEVE No 

Hydrometer ASTM 152 H Temp., Deg. C 22.0 
Sp. Or. of  Sol1 2.79 Temp. Coat. It 0.01280 
Value of "an 0.97 Ut. Dry Sample "W" 53.102 
Dcflocculant Sodium Hexametaphoophata Ir of  Total Sample 100.0 
Dcfloc. Corr'n 5.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading x Effecltve Grain 
Time Original Corrected Total Depth Diameter 
W n )  "R" lOOR./W Sample L (=I 

0.0 0- 

0.5 54;OO 
1.0 53. 50 
2.0 53.00 
5.0 52.00 
15.0 51.00 
30.0 50.50 
60.0 48.75 
120.0 47.00 
250.0 44 .75  
1440.0 43.00 

-0 

48.00 
47. 50 
47.00 
46.00 
45.00 
44.50 
42.75 
41.00 
38.75 
37.00 

9- 

87.9 
86.9 
86.0 
84.2 
82.4 
81.5 
78.3 
75.0 
70.9 
67.7 

-0 

87.9 
86.9 
86.0 
84.2 
82.4 
81.6 
78.3 
75.0 
70.9 
67.7 

-0 -0 

7.43 0.0494 
7.52 0.0351 
7.60 0.0249 
7.76 0.0159 
7.93 0.0093 
8.01 0.0066 
8.30 0.0048 
8.58 0.0034 
8.95 0.0024 
9.24 0.0010 

Grain Diameter .I K*(SQRT(L/T)) 

ADVANCED TERRA TESTING, XNC. 
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CLIENT Westoa 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

MECHANICAL ANALYSIS - SIEVE TEST DATA 

7+00 
34 ' 
#17 
Bulk (J8r) 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet S o i l  & Pan (g) 
Wt. D r y  S o i f  & Pan (0)  
ut. Lost Mol8ture (g)  
Wt. of Pan Only (a )  
Ut. of  Dry S o i l  (9)  
Moisture Content % 

Wt. Hydrom. Sample Wet (g) 
Wt. Hydrom. Sample D r y  (g) 

43.92 
43.18 

0.74 
3.56 

39 . 62 
1 .9  

55.02 
54.01 

JOB NO. 2066-03 

SAMPLED ROClry F h t 8  
DATE TESTED 03-31-92 DU 
WASR SIEVE Ye8 
DRY SIEVZ No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (g) 572.37 

Welght of  + 810 
Before Waahing (g). 60.81 
Weight of + 810 
After Wa8hing (g) 22.96 
Weight of  - 810 

Wet (0) 522.19 
Weight of  - 810 
Wt. Total Sample 

D r y  (9)  539.96 

C a f c .  Wt. "W" ( g )  56.31 

Sieve Pan Indiv. Indiv . C U .  cum. 1; 
Number Weight Wt. + Pan Wt. Wt. % Finer 
(Size) (9) (a;) Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0 .0  100.0 
3/4" 0.00 0.00 0.00 0.00 0 .0  100.0- 
3/8" 0.00 8 .42  8.42 8.42 1 . 5  98.5 

X4 0.00 6.36 6.36 14.78 2.6  97.4 -  
#lo 0.00 8.18 8 .18 22.96 4 . 1  95.9 - 

X20 
X40 
X60 

+roo 
X230 

1.5s 2.25 O.?O 0.70 5.3 94.7 
1 .55 2.73 1 .18 1 .88  7.4 92.6- 
1.5'1 3.53 1.96 3.84 10.9 89.1 
1.5s 5.23 3.68 7.52 17.4 
1 .31 8.39 7.08 14.60 30.0 70.0 

82.6 .. 

ADVANCED TERRA T E S T I N G ,  INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

BORING NO. ?+OO 
DEPTE 34 ' 
SAMPLE NO. +1? 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Fht8 
DATE TESTED 03-31-92 DO 
WASE SIEVE Ye. 
DRY SIEVE No 

Hydrometer 8 ASTM 152 H Temp., Dag. C 22.0 

Deflocculant Sodlum Bexametaphomphate X o f  Total Sample 100.0 

Sp. Or. of  Sol1 2.13 Temp. Cocf. IE 0.01301 
v8lU8 O f  "8" 0.98 Wt. D r y  S8mple "w" 56.306 

Dcfloc. Corr'n 5.0 
Menlscu8 Corr'n -1.0 

T 
Elapsed Hydrometer Readlng X E t  f ecftve Grain 
Time Original Corrected Tot81 Depth Diameter 
b i n )  "R" lOORa/W Sample L (=I 

0- 0- 0.0 
0.5 42.00 36.00 
1.0 40.00 34.00 
2.0 38.00 32.00 
5.0 35.00 29.00 
15.0 32.50 26.50 
30.0 30.50 24.50. 
60.0 29.50 23.50 
120.0 28.00 22.00 
250.0 26.50 20.50 
1440.0 24.00 18.00 

0 -0 

62.9 
59.4 
55.9 
50.7 
46.3 
42.8 
41.1 
30.4 
35.8 
31.5 

0- 

62.9 
59.4 
55.9 
50.7 
46.3 
42.8 
41.1 
38.4 
35.8 
32.5 

-- 0- 

9.40 0.0564 
9.13 0.0406 
10.06 0.0292 
10.55 0.0189 
10.96 0.0111 
11.29 0.0080 
11.45 0.0057 
1l.tO 0.0041 
11.94 0.0028 
12.3s 0.0012 

Grain Dl8met.r - K*(SQRT(L/T)) 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT We.tom JOB NO. 2066-03 

BORING NO. 7+00 
DEPTH 43 ' 
SAMPLE 10. #17 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Ye8 

NATURAL N o  

Wt. Wet Soil & Pan (g) 
Wt. Dry Soil & P8n (g) 
Ut. Lost Moiuture (g) 
Wt. of Pan Only (U) 
Wt. of Dry Soil (0 )  
Moisture Content f 

Wt. Rydrom. Sample Wet (g)  
Wt. Hydroat. Sample Dry ( g )  

39.50 
38 . 78 
0.72 
3.64 
35.14 
2.0 

60.02 
58.81 

SAMPLED Rocky Flatu 
DATE TtSTtD 03-31-92 DU 
WASH SIEVE Yes 
DRY SIEVE NO 

WASH SIEVE ANALYSIS 

Ut. Total Sample 
Wet (g) 584.85 

Weight of + t20 
Before Washlng (g) 189.07 
Weight of + #lo 
After Wa8hing (0) 165.57 
Weight of - #lo  

Wet (g) 398.78 
Weight of - t10  

Dry (9)  410.86 
Ut. Tot81 Sample 

Dry (a) 576.43. 

Calc. ut. (g) 82.51 
Calc. Mar* + +10 23.70 

Sieve Pan Indlv. Indiv. C-. C-. f 
Number Welght Wt. + Pan Ut. Wt . f Finer 
(Slze) (0)  (9) Retaln. Retain. Retain. By Wt. 

1 1/2n 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 45.30 45.30 45.30 7.9 92.1- 
3/SN 0.00 44 . 47 44.47 89.77 15.6 84.4  
84 0;oo 44.72 44.72 134.49 23.3 76.7- 
#lo 0.00 31.08 31.08 165.57 28.7 11.3- 

820 1.57 7.80 6.23 6.23 36.3 63.7 
X40 1.56 8.53 6.97 13.20 4 4 . 1  55.3- 
r60 1.55 5.93 4.38 17.58 50.0 50.0 
#loo 1.55 4.97 3.42 21.00 54.2 45.8 
#230 1.58 S.89 4.31 25.31 59.4 40.6 

ADVWCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDfmNTATION DATA 

CLIENT Weston 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

7+00 
43' 
el7 
Bulk (Jar) 

JOB 10. 2066-03 

SAMPLLD Rocky Flat8 
DATE TESTED 03-31-92 DU 
WASH SIEVE Yea 
DRY SIEVE No 

Hydrometer 8 ASTM 152 ET T8mp., Deg. C ' 22.0 
0.01316 Sp. Or. of Sol1 2.69 Temp. Coat. f 

Value of "an 0.99 Ut. Dry Sample 82.51s 
100.0 Deffocculant Sodlum Bexametapho8phate % O f  Tot81 S m p h  

Dcfloc. Corr'n 5.0 
Mcnlscus Corr'n -1.0 

T 
Elapsed Hydrometer Readlng 
Time Original Corrected 
(min) "R" 

0.0 -0 -0 

0.5 38 . 00 32.00 
1.0 36.00 30.00 
2.0 35.00 29.00 
5.0 34.00 28.00 
15.0 33.50 27. 50 
30.0 33.00 27.00 
60.0 33.00 127.00 
128.0 32.00 26.00 
250.0 31.50 25. 50 

1440.0 30.00 24.00 

Graln Dlameter - K*(SQRT(L/T)) 

% Eftecltve Graln 
Tot81 Depth Diameter 

ioorzr/W Sample L (=I 

-- 
36.5 
36.1 
34.9 
33.7 
33.1 
32.5 
32.5 
31.3 
30.7 
28.9 

-- 
38.5 
36.1 
34.9 
33.7 
33.1 
32.5 
32.5 

30.7 
28.9 

31.3 

-0 -0 

10.06 0.0590 
10.39 0.0424 
10.55 0.0302 
10.71 0.0193 
10.80 0.0112 
10.88 0.00?9 
10.88 0.0056 . 

11.04 0.0039 
11.12 0.0028 
11.37 0.0012 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Wmmtaa JOB NO. 2066-03 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

7+00 
46' 
#17 
Bulk (Jar) 

HYGROSCOPIC Y e s  

NATURAL No 
c 

Wt. Wet Soil & Pan (g)  
Wt. Dry Soil & Pan (g)  
Wt. Lost Moisture (g) 
Wt. of Pan Only (0) 
Wt. of  Dry Sci: ( Q )  
Moisture Content X 

Wt. Hydrom. Sample Wet (g)  
Wt. Hydrom. Sample Dry (g) 

Sieve 
Number 
(Size) 

1 1/2" 
3/4" 
3/sn 

*4 
+lo 

#20 
#40 
#60 

#loo 
e230 

50.39 
40.92 

1.47 
3.69 

45.23 
3 .3  

55.04 
53.31 

SAMPLE0 
DATE TESTED 
WASH SIEVt 
DRY SIEVE 

ROClty Flat8 
03-31-92 DII 
Y e a  
lo 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (0) 

Welght of + +lo 
Before Washing (g) 
Weight of + 810 
After Wa8hing (g)  
Welght of - #10 
Welght of - #lo 
Wt. Total Sample 

Wet (g) 

Dry ( S I  

D r y  (0)  

Pan fndiv. Indiv. CU. cum. 

(g) (g) Retain. Retain. Retain. 
Welght Wt. + Pan Wt. Wt. % 

0.00 0.00 0.00 0.00 0 .0  
0.00 0.00 0.00 0.00 0.0 
0.00 0.00 0.00 0.00 0.0 
0.00 0.00 0.00 0.00 0.0 
0.00 0.00 0.00 0.00 0 .0  

X 
Flncr 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100.0 

1.56 1.12 0.16 0.16 0 .3  99.7 
1.55 1.79 0.24 0.40 0 .8  99.2/ 
1.55 1.72 0.17 0.57 1 .1  98.9 
1 .55 1.74 0.19 0.76 1 .4  98.6 
1.55 2.13 0.58 1.34 2 .5  97.5 

55.04 

0.00 

0.00 

55.04 

53.31 

53.31 

53.31 ab 
0.00 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer Ir 
Sp. Gr. o f  Soil 
Value of 
Deflocculant 
Defloc. Corr'n 
Mealscus Corr'n 

7+OO 
46'  
e17 
Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Flat. 
DATE TESTED 03-31-92 DU 
WASH SIEVE Ye. 
DRY SIEVE No 

ASTM 152 €I Temp., Deg. C 22.0 

Sodium Hexametaphosph8te II of Total S8mple 100.0 

2.77 Temp. Coef. X 0.01287 
0.98 Ut. Dry SIIlaple 53.310 

5 .0  
-1.0 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
( mfn 1 "Rn 

0 .0  
0 .5  
1 . 0  
2 .0  
5 . 0  

15.0  
30.0  
60.0  

120.0 
250.0 

1440.0 

-0 

55.50 
54.50 
54.00 
52.00 
49. 50 
47.75 
45 00 
42.50 
40.50 
37.50 

-0 

49.50 
48.50 
48.00 
46.00 
43.50 
41.75 
39.00 
36.50 
34.  50 
31.50 

Grain Dlameter - K*(SQRT(L/T)) 

x Effecltve Or8ln 
Tot81 Depth Diameter 

100Ra/W Sample L 
0- 

90.6  
88.8 
87.9 
84.2 
79 .6  

71.4 
66.8 
63.2 
57.7 

76.4 

-0 

90.6  
88.8 
87.9 
84.2 
79.6 

71.4  
66.8 
63.2 
57.7 

76.4 

-0 -- 
7.19 0.0488 
7.35 0.0349 
7.43 0.0248 
7.76 0.0160 
8.17 0.0095 
8.46 0.0068 
8 .91  0.0050 
9.32 0.0036 
9.65 0.0025 

10.14 0.0011 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Wostoa JOB NO. 2066-03 

BORING NO. 7+OO 
DEPTH 56.0' 
SAMPLE NO. 817 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

BYGROSCOPIC Ye. 

NATURAL No 

Wt. Wet Soil & Pan (g) 
Ut. Dry Sol1 & Pan (g) 
Nt. Lout Moisture (g) 
Ut. of Pan Only (g) 
Ut. of Dry Soil (g) 
Moluture Content % 

Ut. Hydrom. Sample Wet (g) 
Ut. Hydrom. Sample Dry (g)  

60 40 
58.95 
1.45 
3.64 
55.31 

2.6 

55.06 
53.65 

SAMPLtD Rocky Fhta 
DATE TESTED 03-24-92 DU 
WASH SIEVE Ye8 
DRY SIEVE No 

WASa SIEVE ANALYSIS 

Wt. Total Sample 

Welght o f  + #lo 
Before Washing (0) 0.00 
Weight of  + +lo 
After Wa8hing (0)  0 so0 
Welght o f  - 810 
Welght of  - 810 
Ut. Total Sample 

. Wet (9) 55.06 

Wet (g) 85 06 

Dry ( Q )  53-66 

Dry- (0)  

Calc. ut. "W" (9) 53.65 
C8lc. Mass + #10 0.00 

Sieve Pan Indfv. Indlv. cum. Cupa. x 
Number Welght Ut. + Pan Ut. ut. % Finer 
(Size) ( Q )  (0)  Retrin. Retrin. Ret8in. By Ut. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.0 100.0 3/4" 0.00 0.00 0.00 

3/8" 0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.0 100 . 0 #4 0.00 0.00 0.00 

810 0.00 0.00 0.00 0.00 0.0 100.0 - 

+20 
#40 
860 
8100 
X230 

1.57 2.28 0.71 0.71 1.3 98.7 
1.36 1.70 0.42 1.13 2.1 91.9 - 
1.57 1.73 0.16 1.29 2.4 91.6 
1.57 I 1.66 0.09 1.38 2.6 97.4 
1.55 1.86 0.31 1.69 3.1 96.9 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT We8tOb 

BORING NO. 
DEPTE 
SAMPLE NO. 
SOIL DESCR. 

7+00 
56.0' 
e17 
Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED ROclcy F1.t. 
mm TESTEO 03-24-92 DU 
WASX SfEVE Yam 
DRY SIEVE No 

Hydrometer rC ASTM 152 II Temp., D8g. C 22.0 

Dcflocculant Sodlum Hexamctaphosph8te % of  Total Sample 100.0 

Sp. Or. of Soil 2.77 Temp. Cod. K 0.01287 
Value of "an 0.98 W t .  Dry SaPIplt "'Wn 53.653 

Defloc. CorrIn 4.0 
Meniscu8 Corr'n -1.0 

T 
Elapacd Hydrometer Readlng % Effecltve Grain 
Time Original Corrected Tot81 Depth Diameter 
(=in) "R" iOORa/W Sample L (=I 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

-0 

55.50 
54.50 
54.00 
53.00 
51.50 
49.50 
47.00 
44.00 
41.00 
33.00 

-0 

50. 50 
49 . 50 
49.00 
48 . 00 
46. SO 
44.50 
42.00 
39.00 
36.00 
28.00 

Grain Diameter - X*(SQRT(L/T)) 

-0 

91.9 
90.0 
89.1 
87.3 
84.6 
80.9 
76.4 
70.9 
65.5 
50.9 

-0 

91.9 
90.0 
89.1 
87.3 
84.6 
80.9 
76.4 
70.9 
65.5 
50.9 

-0 0- 

7.19 0.0488 
7.35 0.0349 
7.43 0.0248 
7.60 0.0159 
1.04 0.0093 
8.17 0.0067 
8.58 0.0049 
9.07 0 . 0 2 5 5  
9.57 0.0025 

10.88 0.0011 

ADVANCED TERRA TESTING, INC. 
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MECXANfCAL ANALYSIS - SIZVS X S T  DATA 

CLIENT Weaton 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. - 

td 

MOISTURE DATA 

7+25 
15' 
#12 
aulk (Jar) 

HYGROSCOPIC Y e s  

NATURAL No 

Wt. Wet Soi l  & Pan (g )  so. 90 
Wt. Dry Soil 61 Pan (g )  49.18 
Wt. Lost Moisture (g )  1.72 
Wt. of Pan Only (8) 3 . 7 6  

45.42 Wt. of  Dry Soil (g )  
Moisture Content % 3 . 8  

Wt. Hydrom. Sampic Wet ( 9 )  55.00 
Wt. Hydrom. Sample Dry ( 9 )  53.00 

=OB NO. 2066-03 

SAMPLED 
DATE TEST3 
WAS8 SZZVE 
DRY SIZW, 

WAS3 SISVE ANA'YVSZS 

Rocky ?;ats 
03-17-92 T..rl; 
Yes 
NO 

Wt. Total Sample 

Weight of  + #lo 
Before Washing (g)  
Weight of + #lo 
After Washing (g )  
Weight o f  - X l O  

Weight o f  - t 1 0  

Wt. Total Sample 

Wet (g )  

Wet ( S I  

Dry :g )  

Dry ( g )  

Calc. Wt. I1W" ( g )  
Calc. Mass + #iO 

558.43 

5.10 

2.15 

553.33 

535.40 

53.27 
0.27 

Sieve Pan Indiv. Indiv. Cum. Cum. f 
Number Weight Wt. + Pan Wt. Wt. % 3iner 

Retain. Retain. Retain. By Wt. (Size) ( Q )  (SI)  

1 1/2" 0.00 0.00 0.00 0.00  0.0 100.0 
3 I*  4 0.00 0.00 0.00 0.00  0 . 0  100.0- 
3 I' 8 0.00 0.00 0.00 0.00 0.0 100.0 

#4 0.. 00 1 . 3 6  1.36 1 . 3 6  0 . 3  99.7- 
#lO 0.00 1.39 1.39 2.75 0.5 99.5- 

x20 
X 4 0  
#60 

#loo 
#230 

1 . 5 6  1.72 0.i6 0.i6 0.8 99.2 
1 . 5 7  2.18 0.61 0.77 2.0 98.0- 
1.55 2.97. 1.42 2.19 4.6 95.4 
1.55 5.30 3.75 5.94 11.7 8 8 . 3  
1.56 9.27 7.7: L3.65 2 6 . 1  73.9-71. 

A3VANCED TT33A TZSTZNC, I X C .  



XYDROMETER ANALYSIS - SEDiMStCAfZON DATA 

CLIENT Weston. JOB NO. 2066-03 

BORING NO. 7+25 
DEPTH I S '  
SAMPLE NO. x12 
SOIL DESCR. BulK (Jar) 

SAMPLED 3ocicy Blats 
DATE TSSTED 03-i7-92 TNU 
WAS3 SIZVS Yes 
DRY SIEVE 30 

22.8 Hydrometer # ASTM 152 f! ~emp., 3eg. C 
Sp. Gr. of Soil 2.77 Temp. Coef. K 0.01287 
Value o f  "a" 0.98 W t .  Dry Sample "W" 53.266 
Deflocculant Sodium Hcxamctaphosphatc X of Total Sample iOO.0 
Defloc. Corr'n 4 . 0  
Meniscus Corrln -1.0 

m 

T 
;lapsed Hydrometer Reading f Effecitvc Grain 

Depth Diameter Time Original Corrected Total 
b i n )  100Ra/W Sample 5 (-1 11 R $1 

0 . 0  
0 . 5  
1 .0 
2.0 
5.0 
15.6 
30.0 
60.0 
120.0 
250.0 
1440.0 

-- 
45. 50 
4 2 . 5 0  
40.00 
37.00 
33.00 
31.50 
29. SO 
28.00 
26.50 
24.00 

-_ 
40.50 
37.50 
35.00 
32.00 
28.00 
26.50 
24.50 
23.00 
21.50 
19.00 

-- 
74.2 
68.7 
64.1 
58.6 
51.3 
48.6 
44.9 
42.i 
39.4 
34.8 

-- -- -- 
74.2 8.83 0.0541 
68.7 9.32 0.0393 
64.1 9.73 0.0284 
58.6 10.22 0.0184 
51.3 10.88 0.0110 
48.6 11.12 0.0078 
44.9 11.45 0.0056 
42.1 11.70 0.0040 
39.4 i1.94 0.0028 
34.8 12.35 0.0012 

Grain Diameter = K*(SQRT(L/T)) 
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MECHANICAL ANAZYSZS - SZZVE TfST DATA 

CLIENT We8ton 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
5 3  

1+25 
25' 
X12 
Bulk (Jar) 

308 NO. 2066-03 

SAMPSZD 3ocky ?';ats 
DATE TESTSD 03-21-92 TS 
WAS3 SIET= Pes 
DRY SLEW NO 

MOISTURE DATA WASF, SfZVP, ANALYSfS 

HYGROSCOPIC Y e8 

NATURAL No 

ut. Wet soil 61 ?an (g )  37.51 
U t .  Dry Soil br Pan (g )  36.63 
wt. Lost Moisture (g)  0 . 9 4  
Ut. of Pan Only (g )  3.76 
Ut. of Dry Soil ( Q )  32.67 
Moisture Content X 2.9 

Wt. Hydrom. Sample Wet (g)  55.01  
Wt. Hydrom. Sample Dry (g )  53.48 

Wt. Total Sample 

Weight o f  + +lo 
Before Wrshfng (g) 439.25 
Weight of  + X10 
After Wa8hing (0 )  402.14 
Weight o f  - +lO 

Wet (g) 501.64 
Welght o f  - X i 0  

Dry (g) 523.19 

Wet (0) 940.89  

Wt. Total Sample 
Dry :g) 

Calc. ut. :g ,  94.65 
Calc. Mass + +lo 4;. 17 

Sieve Pan fnbiv. Indiv. Cum. Cum. 4 
Number W i g h t  Wt. + Pan Wt. Wt. 4 Finer 
(Size) ( Q )  ( Q )  Retain. Retain. Retain.  By Ut. 

1 1 / 2 "  0.00 0.00 0.00  0.00 0.0 100.0 

60.2 
314" 0.00 315.11 3:5.17 315.i7 34.0 66.0- 
3/a*s 0.00 53.28 53.28 368.45 3 9 . 8  
#4 0.00 i 3 . 6 4  19.64 388.39  41.9 58.1- 
XlO 0.00 14.65 14.65  402.74 4 3 . 5  56.5- 

+20 
X40 
#60 

+loo 
t230 

1.57 3.06 1.49  1 . 4 9  45 .1  5 4 . 9  
: .55  3 . 4 1  r.86 3.35 47.0 53.0 - 
1.56 3 . 2 9  i.73 5.08  4 8 . 9  5i.l 
1.57 4.42 2.a~ 7.93 5 1 . 9  4 8 . 1  
i.32 ?.ti 6.39 1 4 . 3 2  58.6 4 i . 4 -  q3 



HYOROMETSR ANAtYSfS - SEDIMSNTATZON DATA 

CLIENT W8.t- 30B NO. 2066-03 

BORING NO. 7+25 
DEPTH 25 
SAMPLE NO. *12 
SOIL DESCR. Bulk (Jar) 

SAMPLED Rocky F:ats 
3ATZ TESTED 03-17-92 TNf; 
WASH SZSVL Yes 
DRY SIEVE NO 

Hydrometer X ASTM 152 if Temp., Deg. C 2 2 . 0  
Sp. Or. of Soil 2.11  Temp. Coef. K o.oi3oa 

Deflocculant Sodlum Hexametaphosphate f of Total Sample 1 0 0 . 0  
Value of "a" 0.99 W t .  3ry Sample "W" 9 4 . 6 4 5  

Defloc. Corr'n 4.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reaalng 
Time Original Corrected 
(min) 0 R I1 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 

1440.0 

-- 
44.  50 
41.50 
39.00 
37.50 
34.50 
33.25 
31 . S O  
30.50 
2 9 . 0 0  
25.50 

-- 
39. SO 
36.50 
34.00 
32.50 
29.50 
28 25 
26.50 
25.50 
24.00 
2 0 . 5 0  

100Ra/W 

Graln Diameter = %*(SQRT(L/T)) 

-- 
4 1 . 2  
38.1 
35.5 
33.9 

29.5 
2 7 . 7  
2 6 . 6  
2 5 . 1  
2 1 . 4  

30.a 

f Effecitve Grain 
Total Deptn Diameter 
Sample i (=I 

41.2 
38.1 
35.5  
33.9 
30.8 
29.5 
27.7 
26.6 
25.1  
2 z . c  

8.99 0.0555 
9.48 0.0403 
9.89 0.0291 

1 0 . 1 4  0.0186 
10.63  0.0110 
10.84 0.00?9 
11.12 0.0056 
11.29 0.0940 
li.53 0.0026 
12.11. 0.0012 
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CLIENT West- JOB NO. 2066-03 

BORING NO. 7+25 SAMPLED 3ocky Fiats 

SAMPLE NO. x12 WASH SIEVE Yes 
DEPTH 33' DATE TESTED 03-:7-92 TNC 

SOIL DESCR. Bulk (Jar) DRY SIZVE XO 
b e  

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & Pan {g) 
Wt. Dry Soil & ?an (g )  
Wt. Lost Moisture (9 )  

Moisture Content f 

Wt. o f  Pan Only (g) 
Wt. o f  Dry Soil ( 8 )  

Wt. Hydrom. Sample Wet ( 9 )  
Wt. iiydrom. Sample Dry (g)  

46.90 
45.54 
1.36 
3.70 

41.84 
3.3 

54.96 
53.23 

W t .  Total Sample 
Wet (g )  697.34 

Weight o f  + #lo 
Before Washing (g)  225.10 
Weight o f  + 110 
After Washing (g) 185.72 
Weignt of - #lo 

Wet (g)  471.94 
Weight of  - #lO 

Dry (9 )  495.22 
Wt. Total Sample 

Calc. Wt. ''W" (9) 73.19 
Calc. Mass + #lo 29.96 

Sieve Pan Indiv. Indiv, Cum. CUIE. % 
Number Weight Wt. + Pan Wt. Wt. Y Tincr 
(Size) ( 9 )  (B) Retain. 3ctafn. Retain. By Wt. 

1 1/2" 
3/4" 
3 ; 8 "  
#4 
#lo 

#20 
#40 
(c60 

#IO0 
#230 

0.00 0.00 0.00 0.00 
0.00 72.85 72.85 1 2 . 8 5  
0.00 41.96 41.96 114.81 
e. 00 36.50 36.50 i51.31 
0.00 34.41 34.41 185.72 

1.56 2.12 0.56 0.56 
1.55 2.66 1.11 1.67 
1.57 3.03 1.46 3.i3 
2.57 4.03 2.46 5.59 
1.56 6.64 5 . 0 8  10.67 

0.0 iOO.0 
10.7 89.3- 

22.2 77.8 - 
27.3 7 2 . 7 -  

16.9 a3.i 

28.0 72.0 
29.6 70.4 - 
3i.6 68.4 
34.9 65.1 
4i.9 $ 8 . :  - by 

AWANCSD TERRA TZSTZNG, ZSC. 



CLIENT Westoa 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer # 
Sp.  Or. of Soil 
Value o f  "av1 
Dcflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

T 

HYDROMETER ANALYSLS - SEDIXZNTATION DATA 

7+25 
33 ' 
#l2 
Bulk (Jar) 

ASTM 152 H 
2.71 
0.99 

4.0 
-1.0 

Sodium Hexametaphosphate 

Elapsed Hydrometer Reading !% 
Time Original Corrected Total 
(min) I1 R I1 100Ra/W Sample 

0.0 
0.5 
1.0 
2.0 
5.0 

1 5 . 0  
30.0 
60.0 
120.0 
250.0 
1440.0 

-- 
47'. 00 
45.00 
44.00 
41.50 

36.75 
35.00 
33.00 
31.75 
29.00 

38.00 

-- 
42.00 
40.00 
39.00 
36.50 
33.00 
31.75 
30.00 
28.00 
26.75 
24.00 

Grain D1amct.r - K*(SQRT(L/T)) 

-- 
56.7 
54.0 
52.6 
49.3 
44.5 
42.9 
40.5 
31.8 
36.1 
32.4 

-- 
56.7 
54.0. 
52.6 
49.3 
44.5 
42.9 
40.5 
37.8 
36.1 
32.4 

JOB NO. 2066-03 

SAMPLZD Rocky Flats 
3ATE TESTED 03-17-92 TNW 
WASH SISVE Yes 
DRY SIEVE No 

Temp., 3cg. C 22.0 
Temp. Cocf. K 0.01303 
Wt. Dry Sample "W"- 73.192 
f o f  Total Sample 200 .0  

Effecitvc Grain 
Depth Diameter 
L (=I 

-- -- 
8.58 0.0542 
8.91 0.0390 
9.07 0.0279 
9.48 0.0180 
10.06 0.0107 
10.26 0.0077 
10.55 0.0055 
10.88 0.0039 
li.08 0.0028 
11.53 0.0012 

ADVANCED Z E 2 M  TSST'ING, ZSC .  
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MECKANICAL ANALYSIS - SIEVE TZST DATA 

CLIENT Weatom 

BORING NO. 1+25 
DEPTH 4 4 . 3 '  
SAMPLE NO. x12 
SOIL DESCR. Bulk (Jar) 

a c  

JOB NO. 2066-03 

SAMPZSD Rocky Flats 
DATE TESTED 03-17-92 X U  
WASX SIEVE Yes 
DRY SIEVE NO 

MOISTURE DATA WASH srmz ANAZYSZS 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & Pan (g )  3 7 . 9 1  . 
Wt. Dry Soil & Pan ( 9 )  3 6 . 5 1  
Ut. Lost Moisture (g )  1 . 4 0  
Wt. of  Pan Only (9) 3 . 6 8  
Wt. o f  Dry Soil (9) 3 2 . 8 3  
Moisture Content % 4 . 3  

Wt. Hydrom. Sample Wet (g )  5 5 . 0 1  
Wt. Hydrom. Sample Dry (g) 5 2 . 7 6  

Ut. Total Sample 

Welght o f  + #lo 
aefore Washing (g)  
Weight of  + #10 
After Washing {g )  
Weight o f  - #lo 
Weight of - #lo 
wt. Total. Sample 

Wet {g )  468.35 

5 . 4 0  

5 . 0 9  

Wet { Q )  462.95 

Dry :g )  444.3: 

Dry (gl 449.43 

0 Calc. Wt. "W" (g)  5 3 . 3 7  
0 . 6 0  Calc. Mass + X10 

Sieve Pan fndiv. Indlv. cum. ' Cum. % 
Number Weight Wt. + Pan Wt. Wt. % Finer 

Retain. R e t a i n .  Retain. 3y Wt. (Size) (9)  (SI) 

1 ?/2" 0.00 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0  100 .0-  
314" 0.00 0.00 0 . 0 0  0 . 0 0  0 . 0  100.0- 
3~ 0.00 0 . 0 0  0 . 0 0  0.00 0.0 100.0 

X 4  0.00 3 . 8 2  3 . 8 2  3 . 6 2  0 . 9  99.:-- 
#10 0.00 1 . 2 7  1 . 2 7  5 . 0 9  1 . 1  9 8 . 9  - 

X20 1 . 5 6  1 . 9 6  0 . 4 0  0 . 4 0  1 . 9  9 8 . 1  
X40 1 . 5 6  2 . 3 8  0 . 8 2  1 . 2 2  3 . 4  9 6 . 6 -  
X60 1 . 5 5  2 . 2 1  0 . 6 6  1 . 6 8  4 . 7  9 5 . 3  

#loo 1 . 5 6  2 . 2 2  0 . 6 6  2 . 5 4  5 . 9  9 4 . 1  
X230 1 . 5 6  2 . 7 2  1 . 1 6  3 . 7 3  6 . 1  9 1 . 9 -  qa 

A3VANCPD ?Z:RXA T'SSTIXG , ZSC . 



CLIENT Weston =OB NO. 2066-03 

SAMPLSD 3oclcy ?'iatr BORING NO. 7+25 

SAMPLE NO. x12 WASH SIEVE Y e s  
DEPTH 44.3' 3ATE TESTED 03-i7-92 '2X 

SOIL DESCR. Bulk (Jar) DRY SIEVE 50 

Hydrometer # ASTM 152 H Temp., 3eg. C 22.3 

Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 

Temp. Coef. K 0.01298 Sp. G r .  of Soil 2.74 
Value of "a" 0.98 Wt. Dry Sample I'W" 53.365 

Defloc. Corr'n 4.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading Y Effecitvc Grain 

Total Depth Diameter Time Original Corrected 
(min) 'I R 100Ra/W Sample L (m) 

0.0 
0.5 
1.0 
2.0 
5.0 
i5.0 
30.0 
60.0 
123.0 
250.0 
1440.0 

-- -- 
53.00 48.00 
52.00 47.00 
51.75 46.75 
51.00 46.00 
48.50 43.50 
46.50 41.50 
45.00 40.00 
42.50 37.50 
39.75 34.75 
35.50 30.50 

-- 
88.3 
86.5 
86.0 
84.6 
80.0 
76.4 
73.6 
69.0 
63.9 
56.1 

-- 
88.3 
86.5 

84.6 
80.0 
76.4 
73.6 
69.0 
63.9 
56.i 

86.0 

-- -- 
7.60 0.0506 
7.76 0.0362 
7.80 0,0256 
7.93 O.Oi63 
8.34 0.0097 
8.66 0.0070 
8.91 0.0050 
9.32 0.0036 
9.77 0.0026 
10.47 0 . 0 0 3 3  

Grain 3iametes = K*(SQRT(L/T)) 

A3VANCED TERRA TESZZXG, ISC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Wemton JOB NO. 2066-03 

BORING NO. 7+2S 
DEPm 63.5' 
SAMPLE NO, t16 
SOIL DESCR. Bulk (J8r) 

MOISTURE 'DATA 

ilYOROSCOPIC Ye8 

NATURAL No 

wt. Wet Soil & Pan (g) 
Ut. Dry S o i l  & P m  (g) 
Wt. Lost Moi8ture (0)  
wt. of Pan Only (a) 
Ut. of D r y  Soil (a) 
Moisture Content Y 

89.85 
88.30 

I 1.55 
I 3.54 
I 84 . 76 

1.8 

Wt. Hydroa. Sample Wet (g) 55.04 
Wt. Hydrom. Sample Dry (g) 54.05 

SAMPLED Rocky Flat8 
DATI TESTED 03-31-92 DU 
WASH SIEVE Ye. 
DRY SIEVE No 

WASR S I E W  ANALYSIS 

Ut. Tot81 Sample 

Weight of  + 110 
Bettor. W8ahing (0) 
Weight of + 810 
After W8ahing (0) 
Welght of - 110 
Weight of  0.110 

D r y  (g) 
Ut. Total Sample 

D r y  (g) 

- Wet (g) 

Wet (g) 

Sieve Pan Indiv. Indiv. Ctun. Ctun. x 
Number Weight Ut. + Pan Ut. Wt. x Finer 
( S i z e )  (0) (0) Retain. Retain. Retrin. B y  Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100 . 0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 
#I 0.00 0.00 0.00 0.00 0.0 100.0 
x10 0.00 0,oo 0.00 0.00 0.0 100.0- 

*20 1.66 1.78 0.22 0.22 0.4 99.6  
#40 1.58  1.67 0.09  0.31 0.6 99.4- 
e60 1.57 1.62 0.05 0.36 0.7 99.3  

#loo 1.56 1.65 0.09 0.45 0.8  99.2 
X230 1.56 2.18 0.62 1.07 2.0 98.0 

55.04 

0.00 

0 .oo 

5s. 04 

54.  OS 

54.05 s4 
0.00 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

BORINO NO. 
DEPTE 
SAMPLE NO. 
SOIL DtSCR. 

Hydrometer (c 

Sp. Qr. of  Soil 

Deflocculant 
Defloc. Corr'n 
Menlscus Corr'n 

V8lUe O f  

7+26 
63.5'  
e16 
Bulk (Jar) 

ASTM 152 H 
2.74 
0.98 

5 . 0  
-1.0 

Sodium Hexametaphosphate 

T 
Elapaed Hydrometer Readlng x 
Time Original Corrected Tot81 
(min) IIRN loORa/W Sample 

0- 0- 0.0  
0 . 5  54.00 48.00 
1 . 0  51.50 45.50 
2 . 0  48.00 42.00 
5 . 0  44.00 38.00 

15.0  40.00 34.00 
30.0 37.50 31.50 
60.0 35.00 29.00 

120.0 33.25 27.25 
250.0 31.00 25.00 

1440.0  25.00 19.00 

-0 

87.2 
82.7 
76.3 
69.0 
61.8 
57.2 
52.7 
49.5 
45.4 
34.5 

0- 

87.2 
82.7 
76.3 
69.0 
61.8 
57.2 
52.7 
49.5 
45.4 
34.5 

JOB 10. 2066-03 

SAMPLED Rocky F18tS 
DATE TESTED 03-31-92 DU 
WASH SIEVE Yea 
DRY SIEVE No 

Temp., Dag. C 22.0 

f O f  Tot81 Saplph 100.0 

Temp. Coef. I[ 0.01298 
Wt. Dry Sample "WN 54.052 

Effecltve erain 
Depth Diameter 
L 

-- 
7.43 
7.04 
8.42 
9.07 
9.73 

10.14 
10.55 
10.84 
11.21 
12.19 

(=I 
0- 

0.0501 
0.0364 
0.0266 
0.0175 
0.010s 
0.0075 
0.0054 
0.0039 
0.0027 
0.0012 

Grain Dimetor = X*(SQRT(L/T)) 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT W 8 . m  

BORINO NO- 
DEPTE 

SOIL DESCR. 
SAMPLE NO- 

MOISTURE DATA 

1+28 
66.S' 
816 
Bulk (J8r) 

HYGROSCOPIC Yem 

NATURAL No 

Wt. Wet S o i l  8 Pan (9) 
ut. D r y  Sol1 br Pan (9) 
Wt. Lost Moisture {g)  
Wt. of Pan Only ig) 
Wt. of Dry S o i l  (9)  
Molsture Content f 

Wt. Hydrom. Sample Wet (0) 
Wt. Hydrom. Sample Dry (g )  

Sieve 
Number 
(Size) 

1 1/2" 
3/4" 
3/8" 
e4 
X10 

e20 
X40 
#60 

XlOO 
#230 

66.43 
65.19 
1.24 
3.59 
61.60 

2.0 

55.02 
53.94 

JOB NO. 2066-03 

SAMPLED RocW 81.t. 
DATE TESTED 03-31-92 DU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANUYSXS 

Wt. Tot81 S u p 1 0  ~ 

Wet (9)  55.02 
Weight of + 810 
Weight of + 810 

Welght of - 810 
Welght o f  - 810 
Wt. Total Sample 

Before W8shing (9) 0.00 

After Wamhing (0)  0.00 

W.t (g) 55.02 

Dry (g) 53.94 

C81C. Mass + X i 0  0.00 

Pan Indiv. Indiv. CUB. CUB. x 
Weight Wt. + Pan Wt. Wt. x Finer 

(g )  (g) Retain. Retain. Ret8in. By Wt. 

0.00 0.00 0.00 0.00 0 . 0  100.0 
0 .0  100.0 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0 .0  ' 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 

1.54 1.57 0.03 0.03 0.1 99.9 
1.56 1.57 0.01 0.04 0.1 99.9- 
1.57 1.58 0.01 0.05 0.1 99.9 
1.57 1.59 0.02 0.07 0.1 99.9 
1.57 2.19 0.62 0.69 1.3 98.7 

ADVANCED TERRA TESTING, INC. 



CLIENT W& 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer 8 
Sp. Or. of Soil 

Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

V8lUe O f  '8" 

T 
Elapsed 
Time 
(mln) 

0.0 
0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

?+25 
66.8' 
816 
Bulk (J8r) 

JOB 10. 2066003 

SAMPLED Rocky Flat8 
DATE TESTED 03-31-92 DO 
WASR SIEVE Yes 
DRY SIEVE NO 

ASTM 152 €I Temp., Deg. C '  22.0 

Sodium Hexametapho8phate % of Total Sample 100.0 

2.71 Temp. Coef. It 0.01308 
0.99 Wt. Dry S u p l a  'WH 53.935 

5.0 
-1.0 

Hydrometer Reading 
Original Corrected 

"R" 
00 -_ 

55 :oo 49.00 
53.50 47.50 
51.50 45.50 
49.50 43.50 
46.00 40.00 
43.00 37.00 
41.00 35.00 
38.00 32.00 
35.00 29.00 
29.00 23.00 

lOORa/W 

00 

89.8 
87.0 
83.3 
79.7 
73.3 
67.8 
64.1 
58.6 
53.1 
42.1 

Grain Diamete- IC* ( SQRT( L/T) ) 
A _  - -  

x Effecltve Grain 
Total Depth Diameter 
Sample L 

-- 
89.8 
87.0 
83.3 
79.7 
73.3 
67.8 
64.1 
58.6 
53.1 
42.1 

-0 -0 

7.27 0.0499 
7.52 0.0359 
7.04 0.0259 
8.17 0.0167 
8.75 0.0100 
9.24 0.0073 
9.57 0.0052 
10.06 0.0030 
10.55 0.0027 
11.53 0.0012 

ADVANCED TFRRA TESTING, I N C .  
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MECHANICAL ANUYSIS - SIEVE TEST DATA a’ 
CLIENT We#- 

BORING NO. 7+28 
DEPTH 67.5‘ 
SAMPLE NO. 817 
SOIL DESCR. Bulk (J8r) 

MOISTURE DATA 

HYGROSCOPIC Ye8 

NATURAL. No 

Ut. Wet Soil Pan 
W t .  D r y  Soil a Pan 
Ut. Lost MOi8tUre 
Wt. of Pan only 
Ut. of Dry Soil 
MOi8tUre Content X 

Ut. Hydrom. Sample Wet (g) 
W t .  Hydrom. Sample D r y  (0) 

Sieve 
Number 
(Size) 

1 1/2” 
3/4” 
31’8” 
84 
#10 

820 
840 
860 
8100 
8230 

82.90 
51.45 
1.45 
3.68 
47 . 80 
3.0 

55.04 
53 41 

Pan Indiv. Indiv. cum. 
Weight W t .  + Pan Ut.  Wt . 

(9) (9) Retain. Retrin. 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
hoe 0.00 0.00 0.00 
e. oa 0.00 0.00 0.00 
Q.00 0.00 0.00 0.00 
.._ ~ 

1.56 1.94 0.38 0.38 
1.54 1.81 0.27 0.65 
1.56 1.74 0.18 0.83 
1.56 1.69 0.13 0.96 
1.55 1.91 0.36 1.32 

JOB SO. 2066-03 

SAMPLED Rocky Flat8 

WASIS SIEVE Ye8 
DRY SIEVE No 

DATt TESTED 03-31-92 DO 

WASR S f t V t  ANUYSIS 

W t .  Total Sample 
Wet (9) 

Weight of  + t10 
Before W88hing tg) 
Weight of + 810 
After Wa8hing (g) 
Weight of  - t10 

Welght o f  - #lo 
Wt. Tot81 Sample 

Wet (9)  

Dry (9) 

Dry (9) 

Calc. Wt. “Wm (g) 
c 8 l C .  -88 + 810 

Cttm. f 

Retain. By Wt. 
x Finer 

0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 

0.7 99.3 
1.2 98.8 
1.6 98.4 
1.8 98.2 
2.5 97.5 

55.04 

0.00. 

0.00 

58.04 

59.41 

53*410 
53.41 
0.00 

ADVANCED T m  TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 
~ _- 

CLIENT We&$ 

BORING NO. 1+25 
DEPTli 67.5'  . 
SAMPLE NO. X11 
SOIL DESCR. Bulk (Jar) 

* 
JOB NO. 2066-03 

SAMPLED Rocky ?late 
03-31-92 DO DATE TESTED 

DRY SIEVE No 
WASH SIEVE YC8 

Hydrometer X ASTM 152 H Temp., Deg. C 22.0 
Sp. Gr. o f  Soi l  2.17 Temp. Coef. IC 0.01287 
Value of nan 0.98 Wt. Dry Sample "W" 53.415 
Deflocculant Sodium Bexametaphosphate X of Total Sample - 100.0 
Defloc. Corr'n 5.0  
Meniscus Corr * n -1.0 

T 
Elapsed Hydrometer Reading X Effecitve Grain 
Time Original Corrected Total Depth Diameter 
( m W  "R" lOORa/W Sample L (-1 

0.0  
0 . 5  
1 . 0  
2 .0  
5 . 0  

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

-- 9- 

56.00 so. 00 
55.00 49.00 
54.50 48.50 
54.00 48.00 
53.00 47.00 
52.00 46 . 00 
50.25 44.25 
47.50 41.50 
44.25 38.25 
35. SO 29. 50 

-- 
91.4 
89.5 
88.6 
87.7 
85.9 
84.1 
80.9 
75.8 
69.9 
53.9 

-... 
91.4 
89.5 
88.6 
87.7 
85.9 
84.1 
80.9 
75.8 
69.9 
53.9 

-0 -9 

7.11 0.0485 
7.27 0.0347 
7.35 0.0241 
7.43 0.0157 
7.60 0.0092 
7.76 0.0065 
8.05 0.0047 
8.50 0.0034 
9.03 0.0024 

10.47 0.0011 

ADVANCED TERRA TESTINO, INC. 
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CLIENT West- 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
q 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

MECHANICAL 

7+75 
2 3 . 0 '  
x12 
Bulk ( J a r )  

Yes 

No 

wt. Wet Soil & Pan (g )  
Ut. Dry S o i l  & ?an (g )  
wt. Loot Moisture ( 9 )  
Wt. of Pan Only (g )  
Wt. of Dry Soil ( Q )  
Moisture Content % 

Ut. 3ydrom. Sample Wet ( 9 )  
Ut. Hydrom. Sample Dry ( g )  

Si eve 
Number 
(Size) 

1 1/2" 
3/4" 
3 .I 8 'I 

x 4  
x 1 0  

x 2 0  
X40 
#60 

XlOO 
8230 

?an Indiv. 
Weight Ut. + Pan 

0.00 
0.00 

- e.0- 
0.00 
6.00 

1 . 5 7  
z . 3 1  
1 . 3 0  
1 . 5 6  
1 . 5 7  

( 9 )  

7 4 . 9 6  
4 9 . 9 0  

l 3 C T 7  
7 2 . 4 7  
5 0 . 7 3  

3 . 3 9  
5 . 1 5  
5 . 8 8  
7 . 3 8  
9 . 6 3  

ANALYSZS - SIEVE TZST DATA 

3 8 . 6 9  
3 7 . 8 2  

0 . 8 7  
3 . 8 5  

3 3 . 9 7  
2 . 6  

5 5 . 0 6  
5 3 . 6 9  

Indiv. 
Wt. 

3etain. 

7 4 . 9 6  
4 9 . 9 0  

1 3 0 . 1 7  
7 2 . 4 7  
5 0 . 7 3  

1 . 5 2  
3 . 8 4  
4 . 5 8  
5 . 8 2  
8 . 0 6  

JOB NO. 2066-03 

S W L S D  Rocky Fiats 
DATE TESTED 03-17-92 X C  
WASH SISVE Yes 
DRY SfZVE BO 

WASH SIEVE ANALYSZS 

Wt. Total Sample 
Wet b) 

Weight of + #lo 
Before Washing (g )  
Weight of + 110 
After Washing (g)  
Weight of - X10 

Weight of - #lo 
Wt. Total Sarnpie 

Wet ( g )  

Dry (gl 

Dry b?) 

Calc. Wt. *tW't ( Q )  
Caic. Mass + X10 

829.94 

386.27 

378 .23  

442.67 

439.46 

8 1 7 . 6 e  

9 9 . 9 0  
46 .21  

c-a . Cum. x 
ut. x Finer 

Retain. Retain. By Wt. 

7 4 . 9 6  9 . 2  9 0 . 8  
L 2 4 . 8 6  1 5 . 3  8 4 . 7  - 
2 5 5 . 0 3  3 1 . 2  6 8 . 8  
3 2 7 . 5 0  4 0 . 1  59.9- 
3 7 8 . 2 3  4 6 . 3  5 3 . 7  - 

: .52 4 7 . 8  5 2 . 2  
5 . 3 6  5 1 . 6  4 8 . 4 -  
9 . 9 4  5 6 . 2  4 3 . 8  

1 5 . 7 6  6 2 . 0  3 8 . 0  
2 3 . 3 2  7s.: 2 9 . 9 -  3\ 



iiYDROMETER ANALYSIS - SS3IHSNTATfON DATA 

CLIENT We8tou 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer (r 
Sp.  Gr. of Soil 
Vaiue of  "a" 
Dcflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

?+?S 
2 3 . 0 '  
#12 
Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Slats 
DATZ TESTSO 03-17-92 ?NU 
WASH SIWL 
DRY SIEVE NO 

Yes 

ASTM 152 F! Temp., Deg. C 22.0 

Sodium Hexametaphosphate % o f  Total Sample 100.0 

2.71 Temp. Coef. K 0.01308 
0.99 Wt. Dry Sample "W" 99.898 

4.0 
-1.0 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min) 100Ra/W 11 R II 

0.0 -- 
0.5 35.50 
1.0 32.50 
2.0 31.50 
5.0 29.00 
l5.0 26.50 
30.0 26.00 
60.0 25.00 
120.0 24.00 
250.0 23.00 
1440.0 21.50 

-- 
30. SO 
27.50 
26.50 
24.00 
21.50 
21.00 
20.00 
19.00 
18.00 
16.50 

- . - --- 
Grain Diameter - K*(SQRT(L/T)) 

-- 
30.2 
27.2 
26.2 
23.7 
21.3 
20.8 
19.8 
10.8 
17.8 
16.3 

x Effecltve Grain 
Total Depth Diameter 
Sample L ' (mm) 

a- -- -- 
30.2 10.47 0.0599 
27.2 10.96 0.0433 
26.2 1 1 . 2 2  0.0308 
23.7 11.53 O.Oi99 
21.3 11.94 0.0117 
20.8 12.03 0.0083 
19.8 12.19 0.0059 
18.8 12.35 0.0042 
i7.8 12.52 0.0029 
16.3 12.76 0.00:2 

AXAXE3 TS43A TZSTIXG,  Z S C .  
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MECXANICAL ANALYSIS - SfEVE TEST 3ATA 

CLXENT Weator 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
6% 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

?+7b 
2 9 . 5 '  
Xl2 
aulk (Jar) 

Yes 

No 

wt. Wet Soil & Pan ( 0 )  
Wt. Dry Soil & Pan (8) 
wt. Lost Moisture ( g )  
Wt. of Pan Only ($7) 
Wt. of Dry Soil ( Q )  
Xoisture Content t 

Wt. Hydrom. Sample Wet (g) 
Wt. Hydrom. Sampie Dry ( 9 )  

37.30 

0.82 
3.63 

2.5 

36.48 

32. a5 

55.05 
53.71 

Sieve Pan Indiv. Indiv. 
- Number Weight Wt. + ?an W t .  

Retain. (Size) ( 9 )  ( 9 )  

1 1/2" 0.00 0.00 0.00 
3/4" 0.00 117.17 117.17 
3/8" 0.00 19.52 19.52 

x4 -.  a , o p  34+.-a4 34. a4 
#lo a. oo- 32.78 32.78 

#20 
#40 
#60 

#loo 
X230 

1.55 3.83 2.28 
1.55 9.15 7.60 
1.55 1.13 5.58 
i.55 7.00 5.45 
1.55 8.12 6.57 

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTSD 03-17-92 T X  
WASH SIEVS Yes 
DRY SIEVE 30 

WASH SZEVE ANALYSIS 

Wt. Totaf Sample 
Wet (g) 674.38 

Weight of + t 1 0  
Sefore Washing (9 )  210.00 
Weignt of + 110 
After Washing :g) 204.31 
Weight o f  - X:O 

Wet {g )  464.38 
Weight of - #IO 

Dry :g) 458.62 
Wt. Total Samole 

Dry- g) 

Calc. Wt. "W" (g j  77.6 
Calc. Mass + #lo 23.93 

Cum. Cum. % 
Wt. % Tiner 

Retain. Retain, By Wt. 

0.00 0.0 100.0 
117.17 17.7 82.3- 
136.69 20.6 79.4 
171.53 25.9 74. ;- 
204.31 30.8 69.2- 

2.28 33.8 66.2 
9 . 8 8  43.5 56.5- 
15.46 50.7 49.3 
20.91 57.8 42.2 
27.48 66.2 33.a- % 

ADVAXCED X3RA TZSTZSG, I F C .  



HYDROMETER ANALYSfS - SZDIMSNTATZON DATA 

CLIENT Weat- e 
BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer # 
Sp.  Gr. o f  Soil 
Value o f  "a" 
Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

T 

7+?5 
29.5' 
Xi2 
3ulk (Jar) 

ASTM 152 H 
2.72 
0.99 

4.0 
- 1 . 0  

Sodium Hexametagnosghate 

Slapsed iIydrometer Reading % 
Time Original Corrected Total 
(min) IlRIl 100Ra/W Sample 

0.0 
0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

-- 
32.50 
30.00 
29.00 
28.00 
26.50 
25.50 
25 .OO 
24.00 
23.00 
22.00 

-_ 
27.50 
25.00 
24.00 
23.00 
21.50 
20.50 
20.00 
19.00 
18.00 
17.00 

-- 
34.9 
31.8 
30.5 
29.2 
27.3 
26.0 
25.4 
24.1 
22.9 
21.6 

Grain Diametox = K*(SQRT(L/T)) 

-- 
34.9 
31.8, 
30.5 
29.2 
27.3 
26.0 
25.4 
24.1 
22.9 
2i.6 

308 NO. 2066-03 

S M L E D  
DATE TESTED 
WASH SISVE 
DRY SIEVE 

Temp., Peg. C 
Temp. Coef. K 

3ocky Flats 
03-17-92 TNU 
Yes 
NO 

22.:: 
0.01305 - 

Ut. Dry Sample "W" 77.630 
Y of Total Sample :oo.o 

Effecitve Grain 
Depth Diameter 
L (mm) 

-- -- 
10.96 0.0611 
11.37 0.0440 
11.53 0.0313 
11.70 0.0200 
11.94 0.0116 
i2.12 0.0083 
12.19 0.0059 
12.35 0.0042 
12.52 O.CO29 
12.68 0.0012 
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MECHANICAL ANALYSIS - SIEVS TEST DATA 

CLIENT WestdD JOB NO. 2066-03 

BORING NO. 1+15 
DEPTH 3 6 '  
SAMPLE NO. #12 
SOIL DESCR. Bulk (Jar) 

5% 

SAMPLED Ftocky Flats 
DATE TESTED 03-17-92 T X  
WAS3 SiEVE Yes 
DRY SIfVE XO 

MOISTURE DATA WASH SIEVE ANALYSZS 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & ?an (g )  
Wt. Dry Soil & Pan (g) 
Wt. Lost Moisture ( 9 )  

Moisture Content X 

Wt. of Pan Only (g )  
Wt. of Dry Soil ( Q )  

47.35 
46.18 

1 .17  
3 . 6 8  

42 .50  
2 . 8  

Wt. Total Sample 

Weight of + e10 
Sefore Washhg (g)  
Weight of + # l o  
After Washfng (0)  
Weight of - #10 

Weight of  - 110 

Wt. Total Sample 

Wet (gl 

Wet :g) 

Dry 19) 

Dry (5;)  

566.74 

25. 81 

10.96 

550.93 

540.89 

Wt. Hydrom. Sample Wet (g )  
ut. Hydrom. Sample Dry ( 9 )  

55.01 
53 .53  

Calc. Wt. "Wn (g)  
Calc. Mass + #lO 

54.62  
1 .08  

Sieve Pan Indlv. Indiv. Cum. Cum. % 
Xumber Weight Wt. + Pan Wt. W t .  s Finer 

Retain, Retain. Retain. By Wt. (Site) ( 9 )  (Q)  

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0 .00  0.00 0.00 0.00 0.0  103.0- 
3/8" 0.00 2 . 7 0  2 . 7 0  2 . 7 0  0 . 5  9 9 . 5  

x4 . 0 . O e  6-.-68 6 . 6 8  9 . 3 8  2 . 7  98.3- 
#lo 0.00 1 . 5 8  1 . 5 8  1 0 . 9 6  2 . 0  9 8 . 0 -  

#20 1 . 5 6  1 . 9 3  0 . 3 7  0 . 3 7  2 . 7  9 7 . 3  
#40 1 . 3 1  2 . 0 5  0 . 7 4  1.:: 4 . 0  96.0- 
#60 1 . 5 5  2 . 0 0  0 . 4 5  1 . 5 6  4 . 8  9 5 . 2  

#loo ; . 5 5  2 . 0 9  0 . 5 4  2 . 1 0  5 . 8  9 4 . 2  
X230 1 .55  9 . 6 0  8 . 0 5  10. :5 2 0 . 6  7 9 . 4  - 2-1 

ADVANCZD TER!!A X S T I N G ,  f X .  



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

- 
CLIENT Weat- 

ilORING NO. 
3EPTH 
SAMPLE NO. 
SOIL DESCR. 

7+75 
36 ' 
x12 
Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky ? h t s  
DATE TESTED 
WASH SIZVP, Yes 
DRY SIEVE NO 

03-:7-92 T Y i  

2 2 . 0  Hydrometer X ASTM 152 H Temp., Deg. C 
Sp. Gr. o f  S o i l  2.74 Temp. Cocf. IC 0.01298 
Vaiue of laat* 0 . 9 8  Wt. Dry Sample "W" 54.616 

Defloc. Corr'n 4 . 0  
Meniscus Corr'n -1 .0  

Deflocculant Sodlum Hcxamctaphosphatc t of Total Sample 100.0 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min 1 11 R 11 100Ra/W 

0 . 0  -- 
0 . 5  48 .50  
1 . 0  43 .00  
2 . 0  40 .00  
5 . 0  36 .00  

1 5 . 0  33 .00  
3 0 . 0  31 .00  
6 0 . 0  29 .00  

120 .0  2 8 . 0 0  
2 5 0 . 0  2 6 . 0 0  

1440.0  2 3 .  SO 

-- 
43.50  
38 . o o  
35 .00  
31 .00  
28 .00  
26 .00  
24 .00  
23 .00  
2 1 . 0 0  
18 .50  

- - -  
Grain Iliametat.= K*(SQRT(L/T)) 

-- 
7 8 . 2  
6 8 . 3  
6 2 . 9  
5 5 . 7  
5 0 . 3  
46 .7  
4 3 . 2  
41.4  
3 7 . 8  
3 3 . 3  

% 
Total 
Sample 

-- 
78.2  
6 8 . 3  
6 2 . 9  
55 .7  
5 0 . 3  
46.7  
43 .2  
41 .4  
3 7 . 8  
3 3 . 3  

Zffecltvc Grain 
Depth Diameter 
L (=) 

-I -- 
8.34  0.0530 
9 . 2 4  0.0395 
9 .73  0.0286 

10.39 0 .018? 
10.88 0.0112 
11.21 0 .0079 
11.53 0 .0057 
11.70 0.0041 
12.03 0.0028 
12.44 0.0012 
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MECHANXCAL 
.. 

CLIENT Wcston 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

7+75 
45 ' 
x12 
Bulk (Jar) 

Yes 

No 

Wt. Wet Soil & ?an (9 )  
Wt. Dry Soil 61 Pan (g )  
Wt. Lost Moisture (g) 

Moisture Content X 

Wt. of Pan Only (El) 
Wt. o f  Dry Soil (9 )  

Wt. Hydrom. Sample Wet ( g )  
Wt. Hydrom. Sample Dry (g )  

Sieve 
Number 
(Size) 

1 1/2" 
344'' 
3/8" 
x4 
#lo 

x20 
# 4 0  
#60 
#loo 
#230 

ANALYSIS - SX3VP :'EST DATA * 

50.83 
49.43 
1.40 
3.82 

45 .61  
3.1 

55.02 
53.38 

SO8 NO. 2066-03 

SAMPLED Rocrcy Fiats 
>ATE TESTED 03-i7-92 TY. 
WAS3 SIEVE Yes 
DRY SIEVE NO 

UASB SfZVS ANALYSfS 

Wt. Total Sample 
Wet (g) 

Weight of + X10 
Before Washing (0) 
Weight of + #lo 
After Washing (g)  
Weight o f  - #lo 

Wet (g )  
Welght of  - #lo 

Dry :g) 
W t .  Total Sample 

Dry (g)  

Calc. Wt. "W" (0 )  
Calc. Mass + #IO 

Pan Indlv. Indfv. Cum. Cum. X 
Weight Wt. + Pan Wt. Wt. % Flner 

( 8 )  ( Q l  Retain. 3etain. Retain. By Wt. 

0.00 0.00 
0.00 37.04 
o*oopL 1 1 4 2  
Q.00 - 2 . 2 7  
0.00 1.54 . 

1.57 1.75 
1.56 1.82 
1.54 1 . "  
1.56 1 . -  
i. 56 5.18 

548.02 

59.45  

51.87 

488.57 

481 37 

59.14 
5.75 

0.00 0.00  0 . 0  100.0  
37.04 37 .04  6.9 9 3 . 1 -  
11.02 48.06 9.0 91.0 

2 . 2 7  50.33  9 . 4  90.6- 
1.54 51.87 9.7 90.3- 

0 . 1 8  0 . 1 8  10.0 90.0 
0.26 0.44 :0.5 89.5- 
0.19 0.63 10.8 89.2 
0 . 2 3  0.a6 i1.2 a 8 . 8  
3.62 4.48 L7.3 82.7-0v 

APYANCZD TERRA TZSTING, ZSC. 



3YDROMETER ANALYSIS - SEDIMZNTATION DATA 

CLIENT Warn-. 

BORING NO. f+75 
DEPTH 45 
SAMPLE NO. #12 
SOIL DESCR. 3 u l k  (Jar) 

JOB NO. 2066-03 

SAWLED 3ocKy Fia ts  
DATE TESTED 03-17-92 TSU 
WASH S13VZ Yes 
DRY SIEVE NO 

Hydrometer # ASTM 152 i! Temp., Deg. C 22.3 
Sg. Gr. of Soil 2.78 Temp. Coef. K 0.012a3 

Dcflocculant Sodium Hexametaphosphate X of Total Sample 100.0 
Value of "a" 0.97 Wt. Dry Sample "W"  59.136 

Defloc. Corr'n 4.0 
Meniscus Corr'n - 1 . 0  

T 
Elapsed Hydrometer Reading % Effecitve Grain 

Depth Diameter . (mm) 
Time Original Corrected Total 
(min) 11 R 11 100Ra/W Sample Y 

-- -- -- -- -- -- 0.0 
0.5 53.00 48.00 79.1 79.1 7.60 0.0500 
1.0 50.00 45.00 74.i 74.1 8.09 0.0365 
2.0 48.00 43.00 70.8 70.8 8.42 0.0263 
5.0 45.00 40.00 65.9 65.9 8.91 O.Oi7: 
15.0 40.50 35.50 58.5 58.5 9.65 0.0103 
30.0 39.00 34.00 56.0 56.0 9.89 0.0074 
60.0 36.75 3i.75 52.3 52.3 10.26 0.0053 

29.00 47.8 47.8 10.71 0.0038 
44.5 44.5 11.04 0.0027 

1440.0 28.50 23.50 38.7 38.7 11.62 0.0012 

120.0 34.00 
250.0 32.00 21.00 

A3VANC23 TZRRA TESTIXG, ZXC. 
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MLCHANICAZ ANALYSIS - SIEVE rZS? 3ATA 

CLIENT We8tcis- JOB NO. 2066-03 

7+7s 
4 6 . 5 '  
#12 
Bulk (Jar) 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
6% 

S h i ? L 3  ROCKY Fiats 
3ATE TSSTE3 03-i'I-92 Z"U' 
WASE SIEVE Yes 
DRY SISVE SO 

MOISTURE DATA WAS3 SiEVZ ANALYSZS 

HYGROSCOPIC Yes Wt. Total Sample 

Weight of  + #10 
3efore Washing (g )  
Weight of + #lo 
After Washing {g) 
Weight of - #10 

Weight of - #lo 
Wt. Total Sampic 

- Wet (g )  

Wet ( 0 )  

Dry :g)  

Dry ig) 

55.02 

0.00 

0.00 

NATURAL No 

Wt. Wet S o l i  & ?an ( 9 )  
Wt. Dry S o i l  & Pan ( g )  
,wt. Lost Moisture ( 9 )  
Wt. of Pan Only ( 9 )  
Wt. of Dry Soil :g )  
Moisture Content % 

3 9 . 7 3  
3 8 . 3 2  

1 . 4 1  
3 . 6 7  

3 4 . 6 5  
4 . 1  

5s.  32 

52 .87  

5 2 . 8 7  

Wt. Hydrom. Sample Wet (g)  
Wt. Hydrom. Sample 3zy ( 9 )  

Calc. Wt. "W" ( 9 )  
Calc. Mass + XlO 

5 5 . 0 2  
5 2 . 8 7  0.00 

Si eve ?an Indiv. Indiv. Cum. Cum. f 
-Number Weight Wt. t ?an Wt. Wt. % Finer 
(Size) ( B )  g) Retain. Retai?,. 3etain. By Wt. 

1 1/2" 0 . 0 0  0.co 
3 / 4 "  0 .00 0.00 
3/8"  0.00 0.00 

#4 0.oQp - 0':'Oo 
#lO 0.00 0.00 

0.00 
0.00 
0.00 
0 . 0 3  
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.0 100.0 
.o . 0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 

0.Oi 
0.02 
0 .05  
0.10 
0.56 

0.3 100.0 
0.: 9 9 . 9 -  
0 . 2  9 9 . 8  
0 . 3  9 9 . 7  
: . 4  9 8 . 6 -  

1 . 5 7  1 . 5 8  
: . 5 8  1 . 6 0  
1 . 5 6  i.61 
1 . 5 6  1 . 6 6  
1 . 5 6  2 . : 2  

c.0: 
0 . C 3  
0 . 3 8  

0 . 7 4  
o.ia 

#20 
#40 

- #60 
#loo 
#230 

OD 



HYDROMSTSR ANALYSIS - SEDIMENTATZON 3ATA 

- .  

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer b 
Sp. Gr. of Sol1 
Value of  I1a" 
Dcflocculant 
Dcfloc. Corr'n 
Xcniscus Corrln 

T 
Elapsed 
Time 
(min) 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
3 0 . 0  
6 0 . 0  
120.0 
250 .0  

7+75 
4 6 . 5 '  
b12 
aulk (Jar) 

ASTM 152 H 
2 . 7 5  
0 .98  

4 . 0  
-1 .0  

Sodium Hexametaphosphate 

Hydrometer Reading 
Original Corrected 

11 3 II 

-- 
57.00  
56 .50  
56 .25  
55 .75  . 

54.50  
5 3 . 0 0  
51 .75  
49 .00  
46 .50  

-- 
52.00  
5 1 . 5 0  
51 .25  
5 0 . 7 5  
49 .50  

46.75 
44 .00  
4 i . 5 0  

48 .00  

100Ra/W 

-- 
9 6 . 4  
9 5 . 5  
9 5 . 0  
94 .1  
91 .8  
89 .0  
8 6 . 7  
81.6  
76 .9  

I 
Total 
Sampie 

-- 
9 6 . 4  
9 5 . 5  
9 5 . 0  
94 .1  
9 1 . 8  

8 6 . 7  
8 1 . 6  
7 6 . 9  

8 9 . 0  

JOB NO. 2066-03 

SAMP'YE3 Rocky Flats 
DATE TESTED 03-17-92 TNC 
WASH SifVE Yes 
DRY SIEVZ YO 

Temp., Des. C '  2 2 . c  

X of Total Sample :oo.o 
Temp. Cocf. K 0.01294 
Wt. Dry Sample I'W" 52.87: 

Effccltve Grain 
Depth Diameter 

L (mm) 

-- -- 
6 . 9 4  0.0482 
7 .02  0.0343 
1.07 0 .0243 
7 .15  0.0155 
7 . 3 5  0.0091 
7 .60  0 .0065 
7 . 8 0  0.0047 

8 .66  0.0024 
8 . 2 5  0 . 0 0 3 ~  

1440.0  40.50 3 5 . 5 0  6 5 . 8  6 5 . 8  9 . 6 5  0.OOli 

A3VANCED X R X A  TZSTIXG, ZSC. 
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. @- 
CLXENT ~eat& 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

BF1 

MOISTURE DATA 

?+?5 
52' 
#l2 
aulk (Jar) 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & Pan (g )  42.17 
Wt. Dry Soil 6i Pan (g )  40.13 
Wt. Lost Moisture (g )  2.04 
Wt. of Pan Only 3.78 
Wt. of Dry Soil ( Q )  36.35 
Moisture Content % 5 . 6  

W t .  Hydrom. Sample Wet (g) 53.38 
Ut. Hydrom. Sample Dry (9) 50.54 

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 03-i7-92 TN'J 
WASH SIEVE Yes 
DRY SiEVZ 30 

WAS€! SIEVE ANALYSIS 

Wt. Total Sample 

Weight o f  + #10 
Before Washing (g) 
Weight of + X10 
After Washing (g) 
Weight o f  - #lo 
Welght o f  - #lO 
Wt. Total Sample 

Wet (g) 53.38 

0.00 

0.00 

Wet ( Q )  53.38 

Dry (g) 50.54 

Calc. Mass + #;O 0.co 

S i eve ?an Indiv. Indiv. Cum. CUm. % 
Number Weight Wt. + Pan Wt. Wt. Y Finer 
(Size) (9) ( Q )  Retain. Retain. Retain. By Wt. 

0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 
3/8"  0.00 0.00 0.00 0.00  0.0 100.0 

1 1/2" 0.00 0.00 
0.0 100.0- 

#4 -em-' ' : 0.00 0.00 0.00 0.0 100.0- 
R10 0.00 0.00 0.00 0.00  0 . 0  100.0- 

620 
R40 
X60 

#loo 
#230 

1.56 1.59 0.03 0.03 0.1 99.9 
1.56 1.64 0.08 0.11 0.2 99.8- 
1.57 1.63 0.06 0.27 0.3 99.7 
i.57 1.62 0 . 0 5  0.22 0.4 99.6 
1.55 1.68 0.13 0.35 0.7 99.3 - 



HYDROMETER ANALYSIS - S932MSNTATZON DATA 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL 3ESCR. 

Hydrometer # 
Sp. Or. of Soil 
Value of "a1n 
Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

7+75 
52 
#12 
Bulk (Jar) 

ASTM 152 H 
2.80 
0.97 

4.0 
-1 .0  

Sodium Hexametaphosphate 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min 1 0 R I1 100Ra/W 

0.0 
0.5 
1.0 
2.0 
5.0 
L5.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

-- 
55.00 
54.75 
54.50 
54.25 
53.50 
5 2 . 0 0  
50.00 
47.00 
44.25 
36.00 

-- 
50.00 
49.7s 
49.50 
49.25 
48.50 
47.00 
45.00 
42.00 
39.25 
31.00 

-- 
96.0 
95.5 
95.0 
94.5 
93.1 
90.2 
86.4 
80.6 
75.3 
59.5 

;OB NO. 2066-03 

SAM?LZD ROCKY TlatS 
DATE TESTED 03-17-92 ZXG 
WASH SIEVE Yes 
DRY SIEVZ NO 

Temp., Deg. C 2 2 . 3  

t of Total Sample 100.0 

Temp. Coef. K 0.01276 
Ut. Dry Sample ' 'W" 50.543  

1 Effccitvc Grain 
Depth Diameter Total 

Sample L (-1 
-- 

96.0 
95.5 
95.0 
94.5 
93.1 
90.2 
86.4 
80.6 
75.3 
59.5 

00 -- 
7.27 0.0487 
7.31 0.0345 
7.35 0.0245 
7.39 0.0155 
7.52 0.0090 
7.76 0.0065 
8.09 0.0047 
8.58 0.0034 
9.03 0.0024 
i0.39 0.001: 

Grain 3iamet.r = K*(SQRT(L/T)) 
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MECHANICAL AKALYSIS SIEVE TZST DATA 

J 

CLIENT We&& ... 

BORING NO. 8+00 
DEPTH 6.5' 
SAMPLE NO. #13 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan ( g )  
Wt. Dry Soil & Pan (g )  
Wt. Lost Moisture (g )  

Moisture Content % 

Wt. o f  Pan Only ( 9 )  
Wt. of Dry Soil (g )  

Wt. Hydrom. Sample Wet ( g )  
Wt. Hydrom. Sample Dry ( 9 )  

40.50 
3 9 . 5 6  

0 . 9 4  
3 . 7 8  

35 .78  
2 . 6  

55.03 
53 .62  

30B NO. 2066-03 

Rocicy Flats SAMPLZD 
DATE TESTED 03-20-92 7X'Z 
WASH SIEVE Yes 
3RY SIEVE NO 

WASH SIEVE ANALYSIS 

Wt. Total Saaiple 
Wet (g) 617.97 

Welght o f  + +lo 
Before Washlng (0) 2 . 1 8  
Weight of + X I 0  
After Warrhlng (g)  2 . 1 4  
Weight of - #lo 
Weight o f  - +10 

Ut. Total Sample 

Wet (a) 615.79 

Dry (g )  600.07 

Calc. Mas8 i #IO 0 . 1 9  

S i eve ?ac Xndiv. Inaiv. Cum Cum. 
Number Wclght Wt. + Pan Wt. Wt. % 
( S i z e )  ( % I  (9) Retain. Retain. Retain. 

1 1/2" 0 . 0 0  
3/4" 0.00 
3/8" 0.00 
x4 8LOO 
$10 0.00 - 

# 2 0  
X 4 0  
#60 

#loo 
X230 

1 . 5 1  
1 . 5 9  
1 . 3 1  
1 . 5 7  
1 . 5 7  

0 .00  
0.00 
0.00 
2 . 1 1  
0.03 

1 . 5 8  
1 . 6 9  
1 . 8 9  
3 .90  
8 . 6 6  

0.00 
0 .00 
0 .00 
2 . 1 1  
0 . 0 3  

0.0: 
o . ;o  
0 . 5 8  
2 . 3 3  
7 .3:  

0 . 0 0  
0 .00 
0 . 0 0  
2 . 1 1  
2.i4 

0 . 0 :  
0 . 1 1  
0 . 6 9  
3 . 0 2  

0 .o 
0.0 
0 . 0  
0 . 4  
0 . 4  

0 . 4  
0 . 6  
1 . 6  
6 . 0  

0 . 3 3  9 . 6  

% 
Finer 
By Wt. 

100.0  
100.0- 
zoo.0 

99.6- 
9 9 . 6  - 

9 9 . 6  
99.4-  
9 8 . 4  
9 4 . 0  & 
8 0 . 4  - 

A3VAWCiD TERRA TESTING, I N C .  



C L I Z N T  Weaton 

BORING NO. 
DEPTH 
SAMPLE NO.  
S O I L  DESCR. 

Hydrometer # 
Sp.  Gr. of Soil 
Value of "a" 
Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

T 

503 SO. 2066-03 

8+00 
6.5' 
#13 
3ulk (Jar) 

ASTM 152 H 
2.79 
0.97 

5.0 
-i.O 

Sodium Eexametaphosphate 

Elapsed Hydrometer Reading 'p 

Time Originai Corrected Totai 
(min) I9 R 11 100Ra/W Sample 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1443.0 

-- 
47.00 
43.50 
41.50 

33.50 
31.00 
29.00 
27.50 
25.00 
23.00 

3 8 . 3 0  

-- -- 
4l.00 74.1 
37.50 67.7 
35.50 64.1 
32 .OO 57.0 
27.50 43.7 
25.00 45.2 
23.00 41.5 

19.00 34.3 
17.00 30.7 

21.50 38.8 

Grain Diameter = K*(SQRT(L/T)) 

-- 
74.1 
67.7 
64.1 
5i.8 
49.7 
45.2 
41.5 
38.8 
34.3 
30.7 

S A e X 3  Rocky Fiats 
3ATE TTSTZD 03-20-92 ?NU 
WAS3 S I W E  Y e s  
3BY Si%- NO 

Temp., Deg. C 22.0 
0.01280 ,emp. Coef. K 

Wt. Dry Sample "W" 53.812 
% of Total Sample 100.0 

m 

Sffecitvc Grain 
Depth Diameter 

n (mm) v 

-- -- 
a . 5 8  0.0530 
9.16 6.0387 
9.48 0.0279 
10.06 3.3182 
iO.80 0.0109 
i1.21 0.0078 
11.53 0.0056 
11.78 0.0040 
;2.i9 0.0028 
12.52 0.00:2 
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MECXANICAL ASAZVSZS - SIZVS ' X S T  3AZA 

J 

-. 
CLIENT Westoa 

BORING NO. 8+00 
DEPTH 13.8' 
SAMPLE NO. X13 
SOIL DESCR. 3ulk (Jar) 

;OB S O .  2066-03 

NO 3RY SIZVB 

MOISTURE DATA WAS2 SZZVE ANAZYSZS 

HYGROSCOPIC Yes 

NATURAL NO 

Wt. Wet Soil & Pan ( 9 )  
Wt. Dry Soil 61 ?an ( 9 )  
Wt. Lost Moisture {g )  

( 9 )  Wt. of Pan Only 
Wt. of Dry Soil : g )  
Moisture Content % 

Wt. Hydrom. Sample Wet ( 9 )  
Ut. Hydrom. Sample Dry (9) 

38.30 
37.18 
0.82 
3.60 
33.58 

2.4 

5 5 . 0 4  
53.73  

Wt. Total Sample 
Wet (g) 730.49 

Weight of + #lo 
3eforc Washing (g) 116.61 
Weight of i #lo 
After Wasning [g )  i12.99 
Weignt o f  - #lo 

Wet :g) 613.88 
Weight o f  - #lo 

Dry (13) 602.78 
Wt. Total Sample 

63. i2 (!?I Calc. Wt. "W" 
Calc. Xass + X i 0  9.39 

e 3ry ( g )  7i5.i 

- Sieve  ?an Indiv Indiv. Cum, Cum. % 
Xumber k'cight Wt. + ?an Ut. W t  . % ? h e r  

Retain. Retain. Retain. 3y Ut. (Size) :GI :sf, 

x20 
*40 
X60 
1100 
#233 

0.00 0.00 
0.00 49.60 
0.00 23.16 

- Q.00- 2-6 
6.. 00 19.55 
- 

1.32 
1 . 5 1  
1.57 :. 55 
2.57 

2.57 
5.68 
7.36 
8.43 

: o .  0 5  

0.00 0.00 0.0 100.0 
49.60 49.63 6.9 93.2- 

19.96 32.72 i3.0 87.0- 
23. i6 i2. i 6  l 0 . 2  a9.a 

; 9 . 5 5  2i2.27 15.7 a4.3- 

i. 25 2.25 i7.6 62.4 
4.ri 5.36 24.1 i5.9- 
5.81 ' , 1 .  I7 33.2 66.8 
6.88 x c 5  44.0 56.0 
8 . 4 8  26.53 57.3 42.7- '4' 



CLIENT Wcmton 

SORING NO. 8+00 
DEPTH 1 3 . 5 '  
SAMPLE NO. X13 
SOIL DESCR. 3ulk (Jar) 

JOB NO. 2066-03 

S W L E D  ?locky T'lats 
3ATE TESTZD 03-20-92 T.Yt' 
WAS2 S = W S  Yes 
DRY SIZVE NO 

Hydrometer X ASTM 252 I! Temp., 3cg. C 2 2 . 0  
0.013oa 

3eflocculant Sodlum Hexametaghosghatc II o f  Total Samgic LOO.0 

I* Sp.  Gr. of Soil 2 . 7 1  ,emg. Cocf. iC 
Value of "a" 0 . 9 9  U t .  Dry Sample "Wit 63.721 

Defloc. Corr'n 5 . 0  
Mcnlscus Corrln -1.0 

T 
Elapsed Hydrometer Reading 96 Zffccltvc Grain 
Time Orfgfnal Corrected Totai Depth Diameter 
(min) 100Ra/W Sample L (mm) 11 R I1 

0.0 -_ -- -- _- -- -- 
0 . 5  31'. 5 0  2 5 . 5 0  3 9 . 5  3 9 . 5  11 .22  0 . 0 6 1 7  
1 . 0  2 9 . 5 0  2 3 . 5 0  3 6 . 4  3 6 . 4 '  11 .45  0 .0443  
2 . 0  28 .00  2 2 . 0 0  3 4 . 1  3 4 . i  li.70 0.0316 
5 . 0  2 7 . 7 5  2 1 . 7 5  3 3 . 7  3 3 . 7  11 .74  0 . 0 2 0 3  

3 0 . 0  2 4 . 0 0  i8.00 2 7 . 9  2 7 . 9  1 2 . 3 5  3 . 0 3 8 4  
6 0 . 0  2 3 . 5 0  ;? .SO 2 7 . 1  2 7 . 1  1 2 . 4 4  0 .0060  

1 2 0 . 0  2 3 . 0 0  17 . O O  2 6 . 4  2 6 . 4  12 .52  0 .0042  
2 5 0 . 0  2 2 . 0 0  16 .00  2 4 . 8  2 4 . a  1 2 . 6 8  0 .0029  

1440.0  2 0 . 5 3  1 4 . 5 0  2 2 . 5  2 2 . 5  12 .93  0.00:2 

z 5 . 0  2 5 . 0 0  19.00 2 9 . 5  2 9 . 5  x . 1 9  o . o x a  

- - -  
Grain 3iamet.r = K*(SQRT(L/T)) 
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YZCJAKICAL AXALYSZS - S I f V S  TZST DATA 

C L I E N T  W . t c l l b n  

BORING NO. 8+00 
DEPTH 29' 
SAMPLE NO. X13 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & ?an ( g )  
Wt. Dry Soil 8 Pan (9 )  
Wt. Lost Moisture (g )  

Moisture Content % 

Wt. o f  Pan Only ( Q )  
Wt. of Dry S o i l  tg) 

W t .  Hydrom. Sampie Wet (g )  
Wt. Yydrom. Sample Dry (g) 

39.04 ' 

38.28 
0.76 
3.68 
34.60 

2.2 

55.c3 
53.85 

- 
SOB NO. 2066-03 

SAMXI33 Rocky Flats 
DATE TESTE3 
WASH SIEVE Yes 
3RY s:3:vE NO 

03-20-92 TNt' 

WAS2 STW3 ANA'YYSZS 

Wt. Total Sample 
Wet (Q)  965.48 

Weight of + X10 
acfore Washlng (g.) 437.15 
Weight of + X10 
A cr Wasnfng Ig) 407.25 
Wc-ght of - X10 

Wet :g)  $28.23 
Weight of - XlO 

Dry :g) 546. i3 
Wt. Total Sample 

3ry [ g )  953.38 

S i  eve Pan Indiv i Indiv. Cum ; Cum. % 
Number Weignt Wt. + Pan Wt. Wt. % Finer 
(Size) ( 9 )  ( Q )  3ctair.. itetain. Retairr. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 

3!8" 0.00 114.14 114.i4 234.01 24.5 75.5 
31 4 "  0.00 119.87 li9.87 1 1 9 . 8 7  Z2.6 67.4 - 
X4 - - B e o h  9-3 95.53 323.84 34.6 65.4- 
#iO 0.00 76.64 76.64 406.48 42.6 57.4- 

,7. 

#20 1 . 5 6  9.i8 7.62 7.62 59.8 49.2 
#40 1.56 12.92 ;:.35 1 8 . 9 7  BS.8 37.2- 
#60 1.54 7.11 5.57 2 4 .  .54 68.8 3:.2 
$100 2.56 5.44 3 . 8 8  2a.42 72.9 21.1 
#230 1.56 6 . 4 :  4.35 33.27 78.1 21.3- >= 



JYDROMETER AXALYSIS - SZDIMENTATSON DATA 

CLIENT West= 303 NO. 2066-03 

BORING NO. 8+00 
DE?TH 29 
SAMPLE NO. #13 
SOIL DESCR. Bulk (Jar) 

SAMPLED 
3ATL ZSST3 
WASH SISVL 
DRY S I 3 E  . 

Xocky Blats 

Yes 
33-20-92 :St' 

.d 0 q- 

Hydrometer # ASTM 152 H Temp., 3eg. C 22.0 

Ocflocculant Sodium Sexametagnospnatc % of Tota: Sampie z 0 3 . 3  

0.0128f Sp. Gr. of Soil 2.77 ,emp. Coef. K 
Value of ria'r 0.98 Wt. Dry Sample "W" 93.867 

3cfloc. Corrln 5.0 
Meniscus Corr'n -1.0 

m 

m ., 
Elapsed Hydrometer Reading t Effecitve Grain 

Depth Diameter m .eta; - (m) 
Time Original Corrected 

100Ra/W Sample u (rnin) l t  R 11 

0.0 
0 . 5  
:.0 
2 . 0  
5 . 0  

z 5 . 0  
30.0 
6 0 . 0  
i20.0 
250.0 
1440.0 

-- 
26.00 
24.00 
23.00 
21.50 
21.00 
19.50 
i9.50 
i9.03 
18.50 
17.50 

-- 
20.00 
18.00 
17.00 
is.33 
15.00 
i3.50 
13.50 
13.00 
12.50 
11.50 

- -  c - -  
Srain 3lametek - K*(SQRT(L/T)) 

-- 
20.8  
16.7 
17.7 
16.1 
15.6 
2 4 . 0  
14.0 
13.5 
13.0 
12.0 

-- 
20.8 
18.7 
1 7 . 7  
i6.1 
15.6 
14.0 
14.0 
13.5 
13.0 
:2.0 

-_ -- 
12.03 0.0631 
12.35 0.0452 
12.52 0.0322 
L2.76 0.3206 
22.85 0.01z9 
13.09 0.0065 
13.09 0.0060 
13.17 0.0043 
i3.26 O.CC30 
13.42 0.0012 
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ST O t  RIMOS 
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N U M B E R  O F  B L O U f  
SUMMARY 



CLIENT Weetoa JOB NO. 2066-03 

BORING NO. 8+00 
DEPTH 38 ' 
SAMPLE NO. XI3 
SOIL DESCR. Bulk (Jar) 

SAMPLLD Eloclty Fiats 
DATE TSSTE3 
WASX SiEVE Yes 
3RY SISVS XO 

03-20-92 T X  

MOISTURE DATA WAS3 SISVE AXAZVSZS 

XYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soii & ?'a? (gr 
Wt. 3ry Soil & ?an (9) 
Wt. Lost Moisture tg) 

Yoisture Content % 

Wt. of Pan Only (9 )  
Wt. of Dry Soil ( Q )  

W t .  Hyarom. Sampie Wet ( 9 )  
Wt. Xycirom. Sample Dry (9)  

3 8 . 2 3  
3 7 . 3 1  

3 . 9 2  
3 . 5 1  

2 . 7  
3 3 .  a 0  

5 4 . 8 3  
5 3 . 3 0  

W t .  Totai Sample 

Weight o f  + X I 0  
3eforc Wasnhg (g )  
Weight of + X1C 
After Washing {g )  
Weight o f  - X10 

Weight Of - #io 
Wt. Total Sample 

Calc. Wt. "W" ( g )  
Calc. Mass + X I 0  

Wet ( 0 )  

Wet : C I  

Dry :sr 
Dry (91 

# 2 0  
#40 
$60 

#io0 
X230 

5 4 . 8 3  

0 .00  

3 .00  

5 4 .  a3 

5 3 . 3 8  

5 3 . 3 8  53.35e 
0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt. % 3incr 
(Size) ( 9 )  (9 )  Retain. Xetairr. 3etain. By Wt. 

1 l i 2 "  0.00 0.00 0.00 0.co 0.0 100.0 
3 !4l' 0.00 0.00 0 . 0 3  3.30 3.0 130.0-  
.3 / 8 'I 0.00 0.00 0.00 0.00 0.0 :oo.o 
xc - 0.00- 0-0 0 . 0 3  3 . 0 0  3.3  130.0- 
X i 0  0.00 0.00 0.00 0.00 0.0 ;oo.o- 

1 . 5 1  1 . 6 0  3 . 0 3  3 . 0 3  0.1 9 9 . 9  
1 . 5 1  1 . 6 0  0.03 0 . 0 6  0.i 99.9-  
:.El7 1 . 6 2  0 . 0 5  O.,I 0 . 2  3 9 . a  
1 . 5 7  i 16 0 . 1 9  0 . 3 0  0 . 6  9 9 . 4  
1 . 5 5  6 . 6 6  5.;: 5 . 4 ;  io.- 8 9 . 3 -  9\  



e 
CLIENT Westar 

SORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

8+00 
38 ' 
x13 
3 u l k  (Jar) 

JOB 50. 2066-03 

S A E L P 3  3ocicy ?;ats  
DATE TEST'ZD 03-20-92 TX'G 
WASE SIZVE: Yes 
2 m  SIEVS NO 

Hydrometer # ASTM 152 .L: Temp., 3cG. Y " .  22.0 
Sp. Gr. of Soil 2.79 Temp. Coef. 3 3.c:132 

3eflocculant Sodium Xcxanetapnosgnatc f of Totai  Saa?ie T52.0 
Value of *'at* 0.97  W t .  Dry Sampic "W" 53.383 

%floc. Corr'ri 4.0 
Menlscus Corr'zi -1.0 

c) * 
- A 1  Elapsed Yydrometer Reading % ~~-ecltve Grain 

Time Original Corrected Lotal 
(min) l1 3 " :00Ra/W Sample L (mm) 

Depth Diameter m 

0.0 
0.5 
i.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 

1 4 4 0 . 0  

-- 
52.00 
4 7 . 0 0  
43.50 
39.50 
3 5 . 5 0  
33.30 
32.00 
30.00 
26.50 
24.00 

-- 
47.00 
42.03 

34.50 
30.50 

27.00 
25.00 
21.50 
i9.00 

3 8 . 5 0  

28.00 

c c -  

Grain 3fameter - X*(SQXT(L/T) ) 

-- 
a 5 . 6  
76.5 
70.i 
62.8 
55.5 
5i.O 
49.2 
45.5 
39.1 
34.6 

-- -- -- 
85.6 7.76 0.0505 
76.5 8.50 0.0376 
i 0 . i  9.16 0.C274 
62.8 9.6: 0.0180 
55.5 i0.47 0.0107 
51.0 10.88 0 . 3 3 7 7  
49.2 11.04 0,0055 
45.5 11.37 0.0039 
39.1 i1.94 0.0028 
34.6 12.35 0.0052 
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CLIENT WeStaE 

SORING NO. 
DEPTH 
SAMPLE NO. 
SOIL 3ESCR. 

MOISTURE DATA 

8+00 
52 ' 
#:3 
9ulk (Jar) 

'XYGROSCOPI C Yes 

NATURAL Yo 

Wt. Wet Soil & ?an ( 9 )  4 2 . 0 3  
Wt. Dry Soil ti ?an (9) 40 .19  
Wt. Lost Moisture ( g )  1 . 2 4  
Wt. o f  ?an Only ( 9 )  3.77 
Wt. of Dry Soil i g i  37.02 
Xoisture Content % 3.3 

Wt. Sydrom. Sample Wet [ g )  55. 03 
W t .  Bydrom. Sample Dry (9 )  53.25 

;OB 330. 2066-03 

WAS2 SIEVE ANASYSZS 

^ .  
Wt. ,;:=I campre 

Weight of * ti0 
3efore Washing ( 9 )  
Weight of + X I 0  
After Washing { g )  
Welght of  - X I 0  

Weight of - #1C 

Wt. Total Sampic 

Wet : G I  55 .  c3 

0.oc 

0.00 

Wet : g )  55.03 

3ry igr 53.25 

S i eve ?an fndiv. Indiv. Cum. Cum. % 
-Number Weight Wt. + Pan Wt. Wt. x Finer 

Retain. Rerain. Retaia. 3y Wt. (Size r IS )  ( 9 )  

1 1/2"  0.00 0 . 0 0  0 . 0 0  0.00 0 . 0  100 .0  
3 4I1 0 . 0 0  0 . 0 0  0 . 3 0  0.00 0.0 i03.0- 
3 : a " 0.00 0.00 0.00 0.00 0.0 :oo. 0 

C4 .o.oo- -m 0 . 0 3  0 . 3 0  0.0 ;3c .o  - 
S i 0  0.00 0.00 0.00 0.00 0.0 ,oc.o - 

*PO 
8 4 0  
#60 

#loo 
C230 

1.55 1.62 3.37 0.37 0.1 9 9 . 9  
i.57 1 . 7 9  0 . 2 2  0 . 2 9  0 . 5  99.5-  
: . 57  l.73 0.16 s . 4 5  3.6 3 9 . 2  
1.57 1 . 7 0  0 . 1 3  o.sa i.1 9 8 . 3  
l.57 2 . 0 3  0 . 4 6  ;.cc 2 . 0  96.2- 



e 
CLIENT Weston 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

8+00 
52' 
#13 
3 ~ i k  (3ar) 

JOB NO. 2066-03 

SAM?XD ROCKY ?'lats 

UASE SfEVf Y e s  
DRY SIEVE No 

3ATZ TSSTPD 03-20-92 7 W  

22.0 Hydrometer C ASTM 152 3 &emp.* Deg. C 
Sp. Gr. of Soil 2.84 r)l ,emp. Coef. IC 0 .01262  
Value of "a" 0.96 i4t. Dry Sample "W" . 53.248 

Defloc. Corr'n 5.0 
Meniscus Corrln -1.0 

m 

Deflocculant Sodium Hexametaphosphate !% of Total Sample zoo.0 

m 

Elapsed Hydrometer Reading 
Time Original Corrected 

It 8 11 (min) 

-- -_ 0.0 
0 . 5  57.. 00 51 .OO 
1.0 55.50 49.50 
2.0 55.00 49.00 
5.0 54.00 4 3 . 0 0  
15.0 53.00 47.00 
30.0 52.00 46.00 
6 0 . 0  50.00 44.00 
120.0 4 8 . 3 0  4 2 . 0 0  
2 5 0 . 0  4 4 . 0 0  38 .00  

1440.C 3 6 . 0 3  30.03 

lOORa/W 

c - -  
Grain 3:ameter- = K*(SQRT(L/T) 1 

I.. 

-_ 
92.1 
89.4 
aa.5 
66.7 
84.9 
63.1 
79.5 
75.9 

54.2 
68.7 

% 3ffecitve Grain 
Total Depth 3iamcter 
Sample L (mm) 

-- 
9 2 . 1  
89.4 ' 

88 .5  
66.7 
84.9 
6 3 . i  
79.5 
75.9 
6 8 . 7  
5 4 . 2  

-- -- 
6.94 0.0470 
7.19 0.0338 
7.27 0.0243 
7.43 0 . 0 1 5 4  
7.60 0.0090 
1.16  0.0064 
8.09 0 ,0046  
8.42 0.0033 
9.07 0.0024 
20.39 0.0011 
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BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

c-4 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

MECHANICAL ANALYSIS - SIEVE TEST DATA 

8+2S 
1 . 5 '  
#9 
Bulk (Jar) 

Yes 

No 

wt. Wet Soil & Pan (0) 39.82  
Wt. Dry S o i l  & Pan (g )  38.83  
Wt. Lost Moisture (g )  0 . 9 9  ' 

Wt. o f  Pan Only ( a )  3 . 7 5  
Wt. of Dry Soil (g) 35.08 
Moisture Content X 2 . 8  

Wt. Hydrom. Sample Wet (g)  55.00  
W t .  Hydrom. Sample Dry ( g )  53.49  

JOB NO. 2066-03 

SAMPLED Rocky Flats 

DRY SIEVE No 

DATE TESTED 03-11-92 RL 
WASH SIEVE Y88 

WASH SIEVE ANALYSIS 

Wt. Total! Sample 

Welght o f  + t10 
Before W88hhg (g) 119.36 
Weight of  + #lo 
After W8shing (g) 169.46 
Weight o f  - 110 

Wet ( Q )  519.40 
Weight o f  - #10 

Dry (g) 514.11 

W 8 t  (g) 698.76 

Calc. Mass + xi0 17.61 

Sieve Pan Indiv. Indiv. Cum. CUB. f 
Number Weight Wt. + Pan Wt. Wt. x Finer 
( S i z e )  ( Q )  (0) Retain. Retain. Retain. By W t .  

1 1/2" 0 .00  0.00 0 . 0 0  0 . 0 0  0 . 0  100.0 
3/4" 0.00 61 .00  61 .00  61.00 0 . 9  91.1-  
3/8" 0.00 42 .38  42.38 103.30 15.1  84.9  

1 4  O m 0 0  - +om3 40.03  143.41 2 1 . 0  79 .0  -- 
#lo 0.00 26.05 26 .05  169.46 24 .8  7 5 . 2 -  

#20 1 . 5 0  2 . 5 3  0 . 9 5  0 . 9 5  2 6 . 1  7 3 . 9  
X40 1 . 3 1  3 . 5 8  2 . 2 7  3 .22 2 9 . 3  10.7-  
#60 1 . 5 7  4 . 2 7  2 . 7 0  5 .92  33.1  6 6 . 9  

+loo 1 . 5 7  4 . 8 0  3 . 2 3  9 . 1 5  3 7 . 6  62.4  
#230 1 . 5 6  7 . 4 8  5 .92  1 5 . 0 7  46 .0  54.0-55  

ADVANCED T E W  TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Westam 
e 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer X 
Sp. G r .  of Soil 
Value of "aB1 
Deflocculant 
Dcfloc. Corr'n 
Meniscus Corr'n 

T 
Elapsed 
Time 
(min) 

0.0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

15 .0  
30 .0  
6 0 . 0  

1 2 0 . 0  
1 9 0 . 0  

1440.0  

8+25 
1 . 5 '  
#9 
Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-11-92 RL 

ASTM 152 H Temp., Dag. C 21 .0  
2 . 6 9  Temp. Coef. f 0.01332 
0 . 9 9  Wt. Dry Sample "W" 71.104 

Sodlum Hexametaphosphate X of Total Sample - 100.0  
6 . 0  

-1.0 

Hydrometer Reading 
Original Corrected 

IIRW 100Ra/W 
-0 

43.00 
40 .75  
40.00 
37 .00  
34 .50  
33 .00  
30.50 
29 .25  
28 .00  
24 .00  

0- 

36.00  
33.75 
33.00 
3 0 . 0 0  
27 .50  
26 .00  
23.50 
22.25 
21.00 
17.00 

L c -  

Graln Diameter = X*(SQRT(L/T)) 

-0 

50.2  
4 7 . 1  
4 6 . 0  
41 .9  
38 .4  
3 6 . 3  
32 .8  
3 1 . 0  
2 9 . 3  
2 3 . 7  

x Effecitve Grain 
Total Bcpth Diameter 
Sample L 

-- 
5 0 . 2  
47.1 
46 .0  
41 .9  
38 .4  
3 6 . 3  
32 .8  
31 .0  
2 9 . 3  
23.7  

0- 0- 

9.24 0.0573 
9 .61  0.0413 
9 . 7 3  0.0294 

10.22 0.0190 
10.63 0.0112 
10.88 0.0080 
11.29 0 .0058 
11.49 0.0041 
11 .70  0.0033 
12.35 0.0012 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Weator- JOB NO. 2066-03 

BORING NO. 8+25 
DEPTH 4 . 0 '  
SAMPLE NO. x9 
SOIL DESCR. Bulk (Jar) 

68 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & Pan (9 )  52.01  
Wt. Dry Soil 61 Pan ( g )  50.38 
Wt. Lost Moisture (g)  1 . 6 3  

3 .82 Wt. of Pan Only ( g )  
Wt. of Dry Soil (g )  46.56  
Moisture Content X 3 . 5  

Wt. Hydrom. Sample Wet ( 0 )  6 0 . 0 0  
Ut. Hydrom. Sample Dry (8) 57.97  

SAMPLED Rocky Flat8 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-11-92 SR 

- 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (g) 640.75 

Weight of + #10 
Sefore Washing (g) 106.33 
Weight of  + # l o  
After Washing (g )  85.06 
Weight of - #lo 

Wet (g )  534.42 
Weight of - # l o  

Dry (g)  536.89 
Wt. Total Sample 

Dry (g)  621.95 

Calc. Wt. "W" (g)  67.15 
Calc. Mass + X10 9.18 

Sieve Pan Indiv. Indiv . Cum. Cum. % 
N u m b e r  Weight Ut. + Pan Wt. Wt. Y Finer 

Retain. Retain. Retain. By Wt. (Size) (g )  (g )  

1 1/2" 0 .00  0.00 0 . 0 0  0.00 0.0 100.0 
3/4" 0.00 3 1 . 9 3  31.93 3 1 . 9 3  5 . 1  94.9-  
3/8" 0.00 33.72 33 .72  65 .65  1 0 . 6  89.4  

#4  -0.00- f4m 14.18 79 .83  12.8  87.2- 
X l O  6.00 5 . 2 3  5 . 2 3  as. 06 13 .7  86 .3  - 

x20 1 . 5 4  4 . 0 8  2 . 5 4  2 . 5 4  17 .5  82 .5  
#40 1 . 5 6  3 . 5 2  1 . 9 6  4 . 5 0  20.4 79 .6  - 
#60 1 . 5 6  3 . 3 4  1 . 7 8  6 . 2 8  2 3 . 0  7 7 . 0  

#loo 1 . 5 6  4 . 3 3  2 .77  9 . 0 5  27.2  7 2 . 8  bb 
X230 1 . 5 5  7 . 1 7  5 .62  14.67 35.5 64.5- * 

ADVANCED TERRA TESTING, I X C .  



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Weatm 
e JOB NO. 2066-03 

BORING NO. 8+25 SAMPLED Rocky Flats 

SAMPLE NO.. X9 WASH SIEVE Yes 
SOIL DESCR. Bulk (Jar) DRY SIEVE No 

DEPTH 4 . 0 '  DATE TESTED 03-11-92 SR 

Hydrometer clr ASTM 152 H Temp., Deg. C 22 .0  

Deflocculant Sodlum Hexametaphosphate X of Total Sample 100.0 

Sp. Or. of Soil 2 . 6 9  Temp. Coef. K 0.01316 
Value of  "an 0 . 9 9  W t .  Dry Sample "W" 67.155 

Defloc. Corr'n 6 . 0  
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Readlng x Effecitve Grain 
Time Original Corrected Total Depth Diameter 
b i n )  100Ra/W Sample L (m) It R II 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
3 0 . 0  
6 0 . 0  

120 .0  
1 9 0 . 0  

1440.0  

-- 
47.00  
45.00 
43.75 
41 .00  
38.75 
37 .25  
35 .00  
33.25 
32 .00  
28 .00  

-- 
40.00 
38.00 
36.75 
3 4 . 0 0  
31.75 
3 0 . 2 5  
28.00 
26 .25  
2 5 . 0 0  
2 1 . 0 0  

c - -  
Grain Diamcteq - K*(SQRT(L/T)) 

-- 
5 9 . 1  
56 .1  
5 4 . 3  
50.2  
46 .9  
44 .7  
41 .4  
3 8 . 8  
3 6 . 9  
31 .0  

-- 
59.1  
56.1  
5 4 . 3  
50 .2  
4 6 . 9  
4 4 . 7  
41.4  
38 .8  
3 6 . 9  
31 .O 

-- -- 
8.58 0.0545 
8 .91 0.0393 
9 .12 0.0281 
9 . 5 7  0.0182 
9 .94  0.0107 

10.18 0.0077 
10.55 0.0055 
10.84 0.0040 
11.04 0.0032 
11.70 0.0012 

ADVANCED TERRA TESTING, ZNC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Wemtoo 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

60 

MOISTURE DATA 

. HYGROSCOPIC 

NATURAL 

8+2S 
8 . 0 '  
#9 
Bulk (Jar) 

Yes 

No 

Wt. Wet Soil & Pan (g) 
Wt. Dry Soil 61 Pan ( g )  
Wt. Lost Moisture ( g )  
Wt. of  Pan Only (g )  
Wt. of  Dry Soil (g) 
Moisture Content % 

Wt. Hydrom. Sample Wet (g) 
Wt. Hydrom. Sample Dry (a) 

- 

Sieve 
Number 
(Size) 

1 1/2" 
3/4" 
3/8" 

X4 
X10 

#20 
X40 
X60 

# l o o  
#230 

Pan Indiv. 
Weight Wt. + Pan 

(g )  ( Q )  

0 . 0 0  0.00 
0.00 0.00 
0.00 2 . 0 7  
~ . 0 O C '  -13-5 
0.00 1 .10  

1.55 1 . 6 6  
1 . 5 7  2 .17  
1 . 5 6  2 . 8 6  
1 . 5 6  4 .15 
1 . 5 7  7 . 7 6  

40.94 
39.47 

1 . 4 7  
3 .80  

35 .67  
4 . 1  

55.05 
52.87 

Indiv. 
ut. 

Retain. 

0.00 
0 .00 
2 . 0 7  
1 . 6 5  
1 . 1 0  

0 . 1 1  
0 . 6 0  
1 .30  
2 . 5 9  
6 . 1 9  

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-13-92 TNU 

WAS€? SIEVE ANALYSIS 
-~ 

Ut. Total Sample 

Weight of + X10 
Before Washing (g) 5.44 
Weight of + el0 
After Washing (0) 4.82 
Weight of - t 1 0  

Weight of - #10 

Wt. Total Sample 

Wet (g) 578.12 

Wet (g) 572.68 

Dry (g)  555.4 

Calc. Wt. "W" (g) 53 33 
Calc. Mas8 + X10 0.46 

CUm. CUl. % 
Wt. x Finer 

Retain. Retain. By Wt. 

0 . 0 0  0 . 0  100.0  
0 .00 0 . 0  100.0- 
2 . 0 7  0 . 4  9 9 . 6  
3 .72  0 . 7  99.3- 
4 .82 0 . 9  99.1  - 

0.11 1 . 1  9 8 . 9  
0 . 7 1  2 . 2  97.8- 
2 .01  4 . 6  95.4  
4 . 6 0  9 . 5  90.5 z ,  

ADVANCED TERRA TESTING, INC. 



CLXENT Wemtozk 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer I 
Sp. G r .  of  Sol1 
Value o f  "a1' 
Deflocculant 
Defloc. Corr'n 
Menlscus Corr'n 

T 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

8+23 
8 . 0 '  
X9 
3ulk (Jar) 

JOB NO. 2066-03 

SAMPLED RocKy Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-13-92 TNU 

ASTM 152 H Temp., Deg. C 2 2 . 0  

Sodium Hexametaphosphate t o f  Total Sample 100.0  

2.73 Temp. Coet. I 0.01301 
0 . 9 8  W t .  Dry Sample ttW1* 53.329 

6 . 0  
-1.0 

Elapsed Hydrometer Reading 
Time Original Corrected 
(mfn 1 IIRN 100Ra/W 

0 . 0  -- 
0 . 5  46.50 
1 . 0  44 .00  
2 . 0  42.75 
5 . 0  40 .00  

15 .0  3 7 . 0 0  
3 0 . 0  36 .00  
6 0 . 0  34 .50  

120 .0  32 .75  
2 5 0 . 0  31.00 

1440.0  2 9 . 0 0  

-0 

39.  50 
37 .00  
35.75 
33 .00  
30.00 
29 .00  
27 .50  
25 .75  
24.00 
22 .00  

c - -  
Grain DiamcteF = K*(SQRT(L/T)) 

-- 
7 2 . 9  
68 .3  
6 6 . 0  
6 0 . 9  
5 5 . 4  
5 3 . 5  
50 .7  
47 .5  
44 .3  
40.6  

t 
Total 

Sample 

_- 
72.9  
6 8 . 3 .  
66 .0  
6 0 . 9  
5 5 . 4  
5 3 . 5  
50 .7  
4 7 . 5  
44.3  
40 .6  

Effccitve Grain 
Depth Diameter 

L (=I 

-- -- 
8 . 6 6  0.0542 
9 . 0 7  0.0392 
9 .28  0 .0280 
9 .73  0.0181 

10.22 0.0107 
10.39 0 .0077 
10.63 0.0055 
10.92 0.0039 
11.21 0.0028 
11.53 0.0012 

ADVANCED TERRA TZSTING. INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Weat- JOB NO. 2066-03 

BORING NO. 8+25 
DEPTH 18' 
SAMPLE NO. #9 
SOIL DESCR. Bulk (Jar) 

5 3  

SAMPLED Rocicy Flats 
DATE TESTED 03-11-92 SR 
WASH SIEVE Ye8 
DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Ye8 

NATURAL No 

Wt. Wet Soil €4 Pan (g )  59.86  
Wt. Dry Soil & Pan ( 9 )  58 2 0  
Ut. Lost Moisture (9 )  1.66  
Ut. of Pan Only ( 9 )  3.64 
Wt. of Dry Soil (sf) 54.56  
Moisture Content X 3.0 

Ut. Total Sample 
Wet (g) 652.63 

Weight of + e10 
Before Washing (g) 25.69 
Weight o f  + # l o  
After Washing (g)  20.69 
Weight o f  - X 1 0  

Wet (g) 626.94 
Weight of - # lo  

Dry (9 )  613.28 
Wt. Total sampie 

Dry (g )  633.9. 

Calc. Wt. ItWn (g)  60.19 Wt. Hydrom. Sample Wet (g) 60.00 
Wt. Hydrom. Sampic "ury ( 9 )  58.23 Calc. Mass + # l o  1.96 

S i eve Pan Indiv. Indiv. Cum. Cum. x 
Number Weight Wt. + Pan Wt. Wt. X Finer 

Retain. Retain. Retain. By Wt. (Size) ( Q )  ( Q )  

1 1/2"  0.00 0.00 0.00 0.00 0.0 100.0 

2.11 2 . 1 1  0 . 3  99 .7  
7 .14  9 . 2 5  1 .5  98.5-- 

3 /4"  0.00 0.00 0.00 0.00 0.0 100.0  - 
3/8"  0.00 2 d l  
#I 0; 00 -7.14 
#lo 0.00 11.44 11.44 20.69 3 .3  96 .7-  

#20 1.57 5 . 4 0  3.83  3.83 9 .6  90 .4  
#40 1 . 5 6  5 .96  4 . 4 0  8.23  16.9 83.1- 
#60 1 .56  5 .19  3.63 11.86 23.0 77 .0  

#loo 1.57  6 .26  4.69 16.55 30.8 69.2 
#230 1 .57  0 . 8 4  7 . 2 7  23.82 42.8 5 7 . 2 -  5-i 

\ 

-. 
ADVANCED TERRA TESTING, XXC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA * CLIENT W8@tOn 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

0+25 
1 s t  
t 9  
Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 03-11-92 SR 
WASH SIEVE 
DRY SIEVE NO 

Yes 

Hydrometer # ASTM 152 H Temp., Deg. C 2 2 . 0  
2 . 7 4  Temp. Coef. K 0.01298 Sp. Or. of Sol1 

Value of 0 . 9 8  Wt. Dry Sample "Wn 60.193 
100.0  Dcflocculant Sodlum Hexametaphosphate X of Total Sample 

Defloc. Corr'n 6 . 0  
Meniscus Corr'n -1 .0  

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
b i n )  WIRII 100Ra/W 

0 . 0  -- 
0 . 5  30.75 
1 . 0  36 .75  
2 . 0  3 5 . 0 0  
5 . 0  33 .00  

1 5 . 0  31 .75  
3 0 . 0  30.00 
60.0 29.75 

1 2 0 . 0  27.75 
190 .0  2 7 . 2 5  

1440.0  2 4  50 

-- 
31.75 
29 .75  
28 .00  
26 .00  
24 .75  
23.00 
22 .75  
20 .75  
20.25 
17.  SO 

c -  -e 
Grain Diameter = K*(SQRT(L/T) 1 

-- 
5 1 . 8  
4 8 . 5  
4 5 . 1  
42.4  
40 .4  
3 7 . 5  
37 .1  
3 3 . 9  
3 3 . 0  
2 8 . 5  

f Effecltve Grain 
Total Depth Diameter 

Sample L (=I 
-- -- -- 

5 1 . 8  9 .94 0.0579 
4 8 . 5  10 .26  0.0416 
45.7  10.55 0.0290 
4 2 . 4  10.88 0.0191 
40.4 11.08 0.0112 
37 .5  11.37 0.0080 
3 7 . 1  11.41 0.0057 
3 3 . 9  11.74 0.0041 
3 3 . 0  11.82 0.0032 
28.5  12.27 0.0012 

AIIVANCZD TERRA TESTING, ZXC. 
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CLIENT Westom 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

5% 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

MECHANICAL ANALYSIS - SIEVE TEST DATA 

8+25 
2 1 . 5 '  
X9 
Bulk (Jar) 

Yes 

No 

wt. Wet Soil & Pan (g )  42.05  
Ut. Dry Soil & Pan ( 9 )  41.13  
Wt. Lost Moisture (g )  0.92  
Ut. of Pan Only (SI) 3 . 3 6  

Moisture Content X 2 . 4  
Wt. of Dry Soil ( Q )  37.77  

Ut. Hydrom. Sample Wet (g)  5 5 . 0 3  
Ut. Hydrom. Sample Dry (g)  53.72 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-13-92 TM 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (g) 766.17 

Weight of + #lo . 
Before Washing (g) 456.03 
Weight of + X10 
After Washing (0) 436.28 
Weight o f  - # l o  

Wet (g)  310.14 
Weight of - t 1 0  

Dry (g)  322.05 
Wt. Total Sample 

Calc. Ut. "W" (gl 126.51- 
Calc. Mass + # l o  72 .78  

Sieve Pan Indiv. Indiv. CUm. Cum. Y 
Number Weight Wt. + Pan Ut. ut. X Finer 
(Size) (g) (g )  Retain. Retain. Retain. By Wt. 

1 1/2" 0 . 0 0  0 .00 0 .00  0 . 0 0  0 . 0  100 .0  

3/8" 0.00 76 .71  76.71 323.41 4 2 . 6  57 .4  
3/4"  0.00 246.70 246.70 246.70 3 2 . 5  67.5- 

x4 a.oo 5 0 3-3 6 0 . 8 3  384.24 SO. 7 49.3- 
x10 0.00 52 .04  52 .04  436.28 57.5  4 2 . 5 -  

#20 
X40 
X60 

#loo 
+230 

1 . 5 5  7 . 3 4  5 . 7 9  5 . 7 9  6 2 . 1  3 7 . 9  
1 . 5 7  11.29 9 .12 15 .51  6 9 . 8  30.2' 
1 . 4 6  7 . 1 2  5 . 6 6  21 .  17 7 4 . 3  2 5 . 7  
1 . 5 6  6 . 1 6  4 . 6 0  25.77 7 7 . 9  22 .1  
1 . 5 7  7 . 7 2  6 . 1 5  31.92 82 .8  17.2-  \b 

e 
ADVANCED TEEZRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Weaton 

BORING NO. 8+25 
DEPTH 2 1 . 5 '  
SAMPLE NO. X9 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 03-13-92 TNU 
WASH SIEVE Yes 
DRY SXEVE No 

Hydrometer # ASTM 162 H Temp., Deg. C 22.0  

Deflocculant Sodium Hexametaphosphate X of Total Sample 100.0 

Sp. Gr. of Soil 2 . 6 8  Temp. Cod. K 0.01320 
Value of "a" 0 . 9 9  W t .  Dry Sample "W" 126.506 

Defloc. Corr'n 6 . 0  
Meniscus Corrtn -1.0 

T 
Elapsed Hydrometer Reading % Effecitve Grain 
Time Original Corrected Total Depth Diameter 
(min 1 II R It 100Ra/W Sample L (-1 

-- 0 . 0  
0 . 5  28 .00  
1 . 0  2 6 . 0 0  
2 . 0  24 .75  
5 . 0  23 .00  

1 5 . 0  22 .00  
30 .0  2 1 . 2 5  
6 0 . 0  21 .00  

120 .0  2 0 . 0 0  
250.0  19 .00  

1 4 4 0 . 0  1 8 . 0 0  

-- 
21.00  
19 .00  
17 .75  
16 .00  
15.00 
14 .25  
1 4 . 0 0  
13.00 
12 .00  
11 .00  

-- - -  
Grain Diameter * K*(SQRT(L/T)) 

-- 
1 6 . 5  
1 4 . 9  
1 3 . 9  
12 .6  
1 1 . 8  
11.2  
11 .0  
10.2  

9 . 4  
8 . 6  

-- 
1 6 . 5  
1 4 . 9  
1 3 . 9  
1 2 . 6  
1 1 . 8  
11 .2  
1 1 . 0  
10 .2  

9 . 4  
8 . 6  

-I -- 
11.70  0.0638 
12.03 0.0458 
12.23 0.0326 
12.52 0.0209 
12.68 0.0121 
12.81 0.0086 
12.85 0.0061 
13.01 0.0043 
13.17 0.0030 
13.34 0.0013 

ADVANCED TERRA TESTIXG, INC. 
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MECHANICAL ANALYSIS - SfEVE TEST DATA 

CLZENT Weston 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
33 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

8+25 
2 5 . 5  
#9 
Bulk (Jar) 

Yes 

No 

Wt. Wet Soil & Pan ( 9 )  
Wt. Dry Soil & Pan (g)  
Wt. Lost Moisture (g )  
Wt. of Pan Only (g )  
Wt. of Dry Soi l  ( 9 )  
Moisture Content % 

Wt. Hydrom. Sample Wet ( 9 )  
Wt. Hydrom. Sample Dry (9 )  

- Sieve 
Number 
(Size) 

1 1/2It 
3 / 4 "  
3 / 8 "  

X4 
#10 

#20 
#40 
#60 

+loo 
X230 

4:. 15 
40.00 

1 .15  
3 .75  

36 .25  
3 . 2  

55.05 
53.36 

JOB NO. 2066-03 

SAMPLED RocKy Yiats 
DATE TESTED 03-13-92 TXU 
WASH SIEVE Yes 
DRY SIEVS lo 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Welght o f  + #lo 
Before Washing ( 9 )  
Wclght of + X10 
After Washing ( 8 )  0.00 
Weight o f  - e10 

Wet (g )  55.05 
Wclght of - #lo 

Wet (0) 55.05 

0.00 

Dry ( g )  53.36 - -  
Wt. Total Sample 

Dry (g)  5 3 . 3 8 .  

Calc. Wt. '*W" (9 )  53.36 
Calc. Mass + X10 0.00 

Pan Indiv. Indiv CUm. Cum. 

(SI) (GI) Retain. X c t a i n .  Retain. 
Weight Wt. + Pan Wt. W t .  x 

0.00 
0.00  
0.00 c 

\ 
1 . 3 1  
1 . 2 9  
1 . 3 1  
1 . 3 1  
1 . 5 5  

0.00 
0.00 
-0 AQ 
0.00 
0.00 

1 . 3 6  
1 . 6 0  
1 . 5 6  
1 . 5 9  
6 . 5 1  

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00  
0.00 
0.00 

0 . 0 5  0 . 0 5  
0 . 3 1  0 . 3 6  
0 . 2 5  0 .6 :  
0 . 2 8  0 . 8 9  
4 . 9 6  5 . 8 5  

0.0 
0.0  
0.0 
0 .0  
0 .0  

0 . 1  
0 . 7  
1 . :  
1 . 7  

1 1 . 0  

% 
Finer 
3y Wt. 

100.0 
100.0\ 
100.0 
100.0-- 
100.0 

9 9 . 9  
9 9 . 3 -  
9 8 . 9  
9 8 . 3  

/ 8 9 . 0  - +'a 

ADVANCED TERRA TESTING, I S C .  



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Weston JOB NO. 2066-03 

SORING NO. 8+25 
DEPTH 25.5  
SAMPLE NO. t 9  
SOIL DESCR. Bulk (Jar) 

SAMPLED RocKy ?Lacs 
DATE TESTED 03-13-92 TNU 
WASH SIEVE Y e 8  
DRY SIZVE No 

Hydrometer X ASTM 152 H Temp., Deg. C 22.0  

Deflocculant Sodium Hexametaphosphate t o f  Total Sample 100.0 

Sp.  Or. of Soil 2.71 Temp. Cocf. K 0.01308 
Value of "a" 0 . 9 9  Ut. Dry Sample "W" 53.358 

Dcfloc. Corr'n 6 . 0  
Meniscus Corr'n -1 .0  

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min) 11 R 0 

0 . 0  -_ -- 
0 . 5  50 .50  43 .50  
1 . 0  46 .00  39 .00  
2 . 0  42 .75  35 .75  
5 . 0  3 9 . 0 0  32 .00  

1 5 . 0  3 5 . 5 0  28.50 
3 0 . 0  3 4 . 0 0  27 .00  
6 0 . 0  31 .50  24 .50  

120 .0  30 .00  23.00 
2 5 0 . 0  2 8 . 0 0  2 1 . 0 0  

1440.0  25 .00  18 .00  

-- m -  

Grain Diameter - K*(SQRT(L/T)) 

t Effecitvc Grain 
Total Depth Diameter 

lOORa/W Sample L (m) 
-- 

8 0 . 5  
7 2 . 2  
6 6 . 2  
5 9 . 3  
5 2 . 8  
5 0 . 0  
4 5 . 4  
42 .6  
3 8 . 9  
3 3 . 3  

-- 
80.5  
7 2 . 2  
66.2  
5 9 . 3  
52 .8  
5 0 . 0  
4 5 . 4  
4 2 . 6  

33 .3  
3 3 . 9  

-- -- 
8.01 0.0523 
8 . 7 5  0 .0387 
9 .28  0.0282 
9 . 8 9  0.0184 

10.47 0.0109 
10.71 0 .0078 
11.12 0.0056 
11 .37  0.0040 
11 .70  0.0028 
12.19 0.0012 

ADVAXCED TERRA TESTING, ZSC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Weston JOB NO. 2066-03 

BORING NO. 8+25 
DEPTH 35' 
SAMPLE NO. 69 
SOIL DESCR. Bulk (Jar) 
6% 

SAMPLED Rocky Flat8 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-11-92 RL 

MOISTURE DATA WASH SIEVE ANALYSZS 

HYGROSCOPIC Yes 

NATURAL No 

ut. Wet Soil & Pan (g )  
Ut. Dry Soil & Pan (g)  
.ut. Lost Moisture (g )  
Wt. of Pan Only (g )  
Ut. of Dry Soil (9 )  
Moisture Content Y 

Ut. Hydrom. Sample Wet ( 9 )  
Ut. Hydrom. Sample Dry ( 9 )  

39.36 
38.14 
1.22 
3.74 

34.40 
3.5 

55.04 
53.16 

Ut. Total Sample 

Weight of  + +lo 
Before Washing (g)  
Weight o f  + #lo 
A f t e r  Washing (g )  
Weight o f  - X10 

Weight of - 610 
Wt. Total Sample 

. Wet (g)  

Wet (g)  

Dry (9 )  

Dry (SI) 

Calc. Wt. "W" (g )  
Calc. Mass + X10 

55.04 

0.00 

0.00 

55.04 

53.16 

53.16 

53.1 
0.00 

Sieve Pan Indiv. Indiv. culh . Cum. x 
Wt. Y Finer Number Weight Ut. + Pan Wt. 

(Size) ( Q )  (SI) Retain. Retain. Retain. By Ut. 

0.0 100.0 
3/4" 0.00 0.00 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 

1 1/2" 0.00 0.00 0.00 0.00 
0.00 0.00 0.0 100.0- 

x4 u.ooc - o x o  0.00 0.00 0.0 100.0- 
0.00 0.00 0.0 100.0 - #lo 0.00 0.00 

0.0 100.0 

X60 1.55 1.58 0.03 0.10 0.2 99.8 
#loo 1.55 2.32 0.77 0.87 1.6 98.4 
#230 1.57 7.22 5.65 6.52 12.3 87.7' 

#20  1.57 1.59 0.02 0.02 
# 4 0  1.57 1.62 0.05 0.07 0.1 99.9- 

- 
ADVANCED TERRA TESTING, I N C .  



HYDROMETER ANALYSZS - SEDIMENTATION DATA 

CLIENT Weston JOB NO. 2066-03 

BORING NO. 8+25 SAMPLED RocKy Flats 

SAMPLE NO. #9 WASH SIEVE Yes 
SOIL DESCR. Bulk (Jar) DRY SIEVE NO 

DEPTH 35 1 DATE TESTED 03-il-92 RL 

Hydrometer # ASTM 152 H Temp., Deg. C 21.3 
Sp.  Gr. of Soil 2.75 Temp. Coef. K 0.01309 
Value o f  'lat1 0.98 Ut. Dry Sample "W" 53.258 
Deflocculant Sodlum Hexametaphosphate % of  Total Sample - 100.0 
Defloc. Corr'n 6.0 
Meniscus Corrln -1.0 

T 
Elapsed Hydrometer Reading % Effecitve Grain 
Time Original Corrected Total Depth Diameter 
( m l n )  100Ra/W Sample L (mm) 11 R 11 

0.0 
0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
190.0 
1440.0 

-- 
49.00 
47 50 
44.00 
41.00 

35.50 
33.75 
32.00 
30.00 
26.00 

38.00 

_- 
42.00 
40.50 
37.00 
34.00 
31.00 
28.50 
26.75 
25.00 
23.00 
19.00 

c --- 
Grain Diameter = K*(SQRT(L/T)) 

-- 
77.4 
74.7 
68.2 
62.7 
57.2 
52.5 
49.3 
46.1 
42.4 
35.0 

-- 
77.4 
74.7 
68.2 
62.7 
57.2 
52.5 
49.3 
46.1 
42.4 
35.0 

-- 0- 

8.25 0.0532 
8.50 0.0382 
9.07 0.0279 
9.57 0.0181 
10.06 0.0107 
10.47 0.0077 
10.76 0.0055 
11.04 0.0040 
11.37 0.0032 
12.03 0.0012 
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MECSANICAL ANALYSIS - SZSVE TZS? 3ATA 

CLIENT Wemtan 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

8+25 
45 ' 
#13 
Bulk (Jar) 

HYGROSCOPIC Y e s  

NATURAL No 

Wt. Wet Soil & Pan (g) 
wt. Dry Soil & Pan (g) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (SI) 
Wt. o f  Dry Soil (g) 
Moisture Content % 

Wt. Hydrom. Sample Wet (g) 
Wt. Hydrom. Sample Dry (9) 

35.29 
34 26 
1.03 
3.72 

30.54 
3.4 

55.09 
53.29 

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 03-20-92 ?NU 
YASJ SIEVP, Yes 
32Y SIEVE NO 

WASH SIfVE ANALYSIS 

Wt. Total Sample 
Wet (g)  55.39 

Weight o f  + X10 
aeforc Wasning (g )  0.00 
Weight of - #lo 
After Washing (g)  0.00 
Weignt of - #lo 

Wet (9) 55.09 
Weight o f  - #lo 
Wt. Total Sample 

Dry (g) 53.29 

Calc. Xass + X10 0.00 

S i eve Pan Indiv. Indiv. Cum. Cum. 

(Size) ( 9 )  ( 9 )  aetain. Aetain. Retain. 
Number Weight Wt. + Pan Wt. ut. % 

1 1/2" 0.00 0.00 0.00 0.00 0.0 
3/4" 0.00 0.00 0.00 0.00 0.0 
3/8" 0.00 0.00 0.00 0.00 0.0 
x4 0 , O P  - 4.30 0.00 0.00 3 . 3  
#lo 0.00 0.00 0.00 0.00 0.0 

#20 
X40 
X60 

#loo 
#230 

1.57 2.01 0.44 3 . 4 4  0.8 
i.56 2.95 1.39 i.83 3.4 
1.30 2.10 0.80 2.63 4.9 
i.31 1.81 0.50 3.13 5.9 
1.57 2.;7 0.63 3.73 7.0 

% 
Finer 
Oy Wt. 

100.0 
100.0 
100.0 
103.0-- 
ioo.0 - 

99.2 
96.6. 
95.1 
94.1 
93.0 - 

. 

AIVANCED 



XYDROMETER ANALYSES - SE3IMENTATfOS 3ATA 

CLIENT Weatan 30B NO. 2066-03 

BORING NO. 8+25 
DEPTH 4s' 
SAMPLE NO. #I3 
SOIL DESCR. aulk (Jar) 

SAWLEb 
~ATE~TESTZD 
WAS3 SIEVE 
DRY SIZVP, 

Rocky 3 ia t s  
03-20-92 T ? X  
Yes 
NO 

Hydrometer # ASTM 152 E Temp., 3eg. C 22.0 
Sp.  Gr. of Soil 2.83 Temp. Coef. X 0.03265 
Value o f  "a" 0.96 Ut. Dry Sample "W" 53.290 

100.0 Deflocculant Sodium Hexametaphosphate X o f  Total Sample 
Defloc. Corr'n 5 . 0  
Meniscus Corr'n -1 .0  

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
bin) 11 R 11 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

-- 
53.50 
53.00 
52.50 
52.00 
51.00 
49.00 
46.50 
44.00 
40.00 
32.50 

-- 
47. SO 
47.00 
46.50 
46.00 
45.00 
43.00 
40.50 
38.00 
34.00 
26.50 

100Ra/W 

- -- c -  
Grain Diameter - K*(SQRT(L/T)) 

-- 
85.9 
85.0 
84.1 
83.2 
81.4 
77.8 
73.3 
68.7 
61.5 
47.9 

Y Hffecftvc Grain 
Total 3epth Diameter 
Sample L (mm) 

-- 
85.9 
85.0 
84.1 
83.2 
81.4 
77.8 
i3.3 
68.7 
61.5 
47.9 

_- -- 
7.52 0.0490 
7.60 0.0349 
7.68 0.0248 
7.76 0.0158 
7.93 0.0092 
8.25 0.0066 
8.66 0.0048 
9.07 0.0035 
9.73 0 . 0 0 2 5  
10.96 0.001L 
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MECHANICAL ANALYSIS - SIEVE TSST DATA 

J 

CLIENT Weatorr JOB NO. 2066-03 

BORING NO. 8+25 
DEPTH 55' 
SAMPLE NO. #13 
SOIL DESCR. Bulk (Jar) 

SAMPLED ROCKY Plats 
DATE TESTED 03-20-92 TNU 
WAS3 SIEVE Yes 
DRY SIEVE NO 

MOISTURE DATA WASH SIEVE ANAZYSZS 

ZYGROSCOPIC YC8 

NATURAL No 

Wt. Wet Soil & Pan ( Q )  
Wt. Dry Soil & Pan ( 9 )  
Wt. Lost Moisture (g) 

Moisture Content % 

Wt. o f  Pan Only (Q)  
Wt. of Dry Soil (9) 

Wt. Hydrom. Sample Wet (g)  
Wt. Hydrom. Sample Dry ( g )  

36.40 
35.34 
1.06 
3;83 
31.51 
3.4 

55.07 
53.28 

Ut. Total Sample 
Wet (0)  538.74 

Weight o f  + #10 
Before Waening (g) 26.54 
Weight o f  + #lo 
After Wa8hing (g) 23.31 
Weight o f  - #lo 

Wet (g) 512.20 
Welght of - xi0 

Dry (g) 498.66 
Ut. Total Sample 

Calc. Mass + #lo- 2.41 

- Sieve Pan Indiv. Indiv. Cum. Cum. t 
Number Weight Wt. + Pan Wt. Wt. f Flner 
(Size)  (9) (9) Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3 / 4 "  0.00 0.00 0.00 0 .00  0.0  100.0- 
3 / 8 "  0.00 18.11 18.11 18.11 3.5 96.5 

x4 0.00- -0YB2 0.92 19.03 3.6 96.4 -  
#10 0.00 4.11 4.11 23.14 4.4 95.6 - 

#20 
X 4 0  
#60 

#loo 
rot230 

1.56 1.96 0.40 0.40 5.2 94.6 
1.57 2.46 0.89 1.29 6.7 93.3- 
1.57 2.51 0.94 2.23 8.4 9i.6 
1.56 2.08 0.52 2.75 9.4 
1.56 5.14 3.56 6.33 15.8 64.2- 

G:? 

A3VAXCE3 TZRXA TZSTIXG, =XC. 



HYDROMSTER ANALYSfS - SEDIMfNTATION DATA 

CLIENT Weaton 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer # 
Sp. Gr. of Soil 
Value of  "all 
Deflocculant 
Defloc. Corrln 
Meniscus Corr'n 

T 

8+25 
55 ' 
#13 
3uik (Jar) 

JOB NO. 2066-03 

SAM3X.3 3ocky ?:ats 

WASH SIfVE Yes 
DRY SIEVE No 

DATE TESTED 03-20-92 TNU 

ASTM 152 H Temp., Deg. C 22.6 
2.79 Temp. Coef. K 0.01280 

Sodium Hexametaphosphate f o f  Total Sample 100.0  
0.97 Ut .  Dry Sample "W" 55.750 

5.0 
-1.0 

. Elapsed Hydrometer Reading 
Time Original Corrected 
(min) 11 R 11 100Ra/W 

0.0 -- 
0.5 50.50 
1.0 48.00 
2.0 45.50 
5.0 44.00 
15.0 41.50 
30.0 39.50 
60.0 38.00 
120.0 36.00 
250.0 33.00 
1440.0 28.00 

-- 
44. 50 
42.00 
39.50 
38.00 
35.50 
33.50 
32.00 
30.00 
27.00 
22.00 

c - --- 
Grain 3iamet.r - K*(SQRT(L/T)) 

-- 
77.6 
73.2 
68.9 
66.3 
61.9 
58.4 
55.8 
52.3 
47.1 
38.4 

% Zffecltve Graln 
Total Depth Diameter 
Sample L (-1 

-_ 
77.6 
73.2 
68.9 
66.3 
61.9 
58.4 
55.8 
52.3 
47.1 
38.4 

-- -- 
8.01 0.0512 
8.42 0.0371 
8.83 0.0269 
9.07 0.0172 
9.48 0.0102 
9.81 0.0073 
10.06 0.0052 
10.39 0.0038 
10.88 0.0027 
i1.70 0.0012 



M013M A8 t33SW03 lN33Wd 



I OtTClUlNATlOM I 1 I - - 2 1  

WT OC D I S H  + WLT SO1L 

.t Of 0151 011 S O I L  

8T OF UUISTURC 

WT Of DIS1 

UT OF 011 S O I L  

Inn.. -*I- -- 
... - 

I mumati o f  ntrrs I I I 

.. - 
...wuIu...... - 

WT OF R I I Q S  

WT OF WET SOIL i-1-1 

I DL1 L l U l M A T  I OM 1 2 3 0 

01 S I  2 0 S Z  I? 12 
..... /-"P WT OF O I S M  + WET S O I L  ".. 

a - .....-.-- 
WT Of uOlSTUlt 

I F IELD  D t W S l T T  I I I 

5 6 

I 

. m-I-I.1- " ............ - - 
--.,,......." ........ " U... ....... e~~-. . ," . . . .a,~~..". . .~."~,.~.~ ....... ".- .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

....... ll - I - I & I - I -  - I -  I L . 1  Of O I S M  

I WT Of  O l T  SO IL  4 79 + +z 4,92 I I 1 

uo I s n i t  CONTENT ./' 17. 6 17.0 17.9 + 52.7/3.z 1x4 . 

SUMMARY 

. 
OElEl~lMAlIOW I 2 3 1 5 6 

o t s n  o z 3  3 4cx Z9C 3 f C  p 2 , r 6  , 
wuuocn of BLOWS B O  / 7  / 3  B t ,  

...... ....I!RA.QS... ......&.!I& J.Z.:XZ.., 
....... .................. 3.42 At?,. ....... .""."%H ......... 

t 3  

7 .37  - L 83 - 8 / 3  7 0 1  

& / . - a l z b f / , D p  

L 

.T Of O l S M  + WET SOIL ......... - 
rr 

4. s 60 st97 7 / s  
I xi, 0 57  9 4,: 3 

IIT of  UOISTUR~ 226 ".... ..."..."-.~.Z~.-~-.-...- 
NT Of D I S H  

W 1  Of O R T  S O I L  

MOISTURE C O M l f M l  "/o 

.........-.... _.--......I..... 
- . 



MZCXANICAL ANALYSIS - SIEVE ZEST DATA 

CLIENT Westoa 

BORING NO. 8+2S 
DEPTH 56.1' 
SAMPLE NO. X13 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & ?an (g)  
Wt. Dry Soil & Pan (g)  
wt. Lost Moisture (g )  

Wt. of Dry Soil 
Moisture Content % 

Wt. o f  Pan Only ( Q )  

Wt. Hydrom. Sample Wet ( g f  
U t .  Hyarom. Sample Dry (g )  

36.74 
35.69 
1.05 
3.66 

32.03 
3.3 

55.08 
53.33 

JOB NO. 2066-03 

SAM?LZ:3 Rocky FLats 
DATE TZSTED 03-20-92 TXU 
WASB SISV3 Yes 
DRY SIEVE ,YO 

WASH SIEVE ANALYSfS 

Wt. Total Sample 

Weight o f  + XlO 
Before Washing (g)  
Weight o f  + 410 
After Washiag (g) 
Weight o f  - X10 

Weight of - #lo 
Wt. Total Sample 

Wet :g)  

Wet ( g )  

Dry (SI 

3ry ( 0 )  

Calc. Wt. "W" ( g )  
Calc. Mass + X10 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Ut. Wt. % Finer 

Retain. Retain. Retain. By Wt. ( S i z e )  (9) (s?) 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 

100.0 - 
X4 a.00- -030 0.00 0.00 0.0 100.0 - 
X10 0.00 0.00 0.00 0.00 0.0 100.0  - 

w20 1.56 1.57 0.01 0 . 3 1  0.0 100.0 
X40 i.56 1.57 0.01 0.02 0.0 100.0 - 
X60 1.56 i.58 0.02 0.04 0.1 99.9 

#loo 1.54 1.58 0.04 0.08 0.2 99.8 
#230 1.56 3.22 1.66 1.74 3.3 96.7- 

55.08 

0.00 

0 . 0 0  

55.08 

53.33 

53.3j. 

53.33 
0.00 

ADVANCED TER3A TESTfXG, ZXC. 



HYDROMETER ANAZYSIS - SSDIMENTATION DATA 

CLIENT Weat- 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer # 
S p .  G r .  o f  Soil 
Value o f  llall 
Deflocculant 
Dcfloc. Corr'n 
Meniscus Corr'n 

8+25 
5 6 . 1 '  
X13 
Bulk (Jar) 

ASTM 152 H 
2.72 
0 .99  

5 . 0  
-1 .0  

Sodium Hexametaphosphate 

T 
Elapsed Hydrometer Reading f 
Time Original Corrected Total 
b i n )  11 R I1 100Ra/W Sample 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
3 0 . 0  
6 0 . 0  

120 .0  
250.0 

1440.0 

-- 
55.50 
53.75 
53.50 
52 .50  
51.00 
49.50 
48.00 
45.50 
42 .50  
35.00 

-- 
49.50 
47.75 
47.50 
46.50 
45.00 
43 .50  
42.00 
39.50 
36.50 
2 9 . 0 0  

L c --- 
Grain Dlametw * K*(SQRT(L/T)) 

-- 
91.5  
88 .3  
8 7 . 8  
86.0 
83.2 
80.4  
77.7  
7 3 . 0  
67 .5  
5 3 . 6  

-- 
9 1 . 5  
88 .3  

86 .0  
83.2 
80.4  
77.7  
73.0  
67.5  
5 3 . 6  

8 7 . 8  

JOB NO. 2066-03 

SAMPLED 3ocKy F l a t s  
DATE TESTED 03-20-92 ';NU 
WAS3 SIEVE Yes 
DRY SIEVE NO 

Temp., Dcg. C 2 2 . 0  

% o f  Total Sample 100.0 

Temp. Cocf. I 0.01305 
U t .  Dry Sample "W" 53.328 

Effecitve Grain 
Depth Diameter 

L 
-- -- 

7.19 0.0495 
7 .48  0.0357 
7.52 0.0253 
7 .68 0.0162 
7 .93  0.0095 
8 .17 0.0068 
8 .42 0.0049 
8 . 8 3  0.0035 
9.32 0.0025 

10.55 0.001: 



lH9l3M A8 H3SUV03 U33U3d 

- 
c e P 
Y 



I I 

rumen oc nmm I I 1 
). - 1 -  

IT oc riaas 
.t OC 8Lt SOIL 

C I C L O  D C l S l T V  

I I I 

I I I 
I I I I T  oc OlSW + It1 SO IL  I 



J 
MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Weaton 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

8+50 
2 . 6 '  
#9 
Bulk (Jar) 

Yes 

No 

wt. Wet Soil & Pan (g)  
Wt. Dry Soil & Pan (g)  
Wt. Lost Moisture (g )  
Wt. of Pan Only (sl 
Wt. of  Dry Soil ( Q )  
Moisture Content X 

Wt. Hydrom. Sample Wet (g)  
Wt. Hydrom. Sample Dry (g) 

Sieve 
Number 
I Size) 

1 1/2" 
314" 
3/8" 

#4 
#10 

#20 
# I O  
#60 

#loo 
#230 

40.63 
39 33 

1 . 3 0  
3 .64  

35 .69  
3 . 6  

55.00 
53.07 

JOB 10, 2066-03 

SAMPLED Rocky Flat8 
DATE TESTED 03-11-92 RL 
WASH SIEVE Yes 
DRY SIEVE No 

WASX SIEVE ANALYSfS 

Wt. Total Sample 
Wet (g)  630.77 

Welght o f  + X10 - 
Before Wa8hing (0) 78.91 
Weight of  + # l o  
After Washing (g) 47.38 
Welght o f  - #10 

Wet (g)  551.86 
Welght of - #10 

Dry (g )  562.89 
Wt. Total Sample 

Dry (g )  6 1 0 . 2 1 .  

Calc. Wt. "W" (g )  57.54 
Calc. Mass + e10 4 . 4 7  

Pan fndiv . fndiv. Cum. Cum. X 
Weight Wt. + Pan Wt. Wt. X Flner 

(9 )  (g)  Retain. Retain. Retain. By Wt. 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00  0.00 0.00 0 . 0  100.0 
0.00 25.29 25 .29  25 .29  4 . 1  9 5 . 9  

0-00 10.53 10.53 41.38 7 . 8  92 .2  
e.00- 11:%6 11 .56  36 .85  6 . 0  9 4 . w  

1 . 5 7  2 . 5 3  0 . 9 6  0 . 9 6  9 . 4  90 .6  
1 . 5 7  3 . 1 3  1 . 5 6  2 . 5 2  12.1 87 .9  
1 . 5 7  3 . 3 5  1 . 7 8  4 . 3 0  1 5 . 2  0 4 . 0  

79 .8  1 . 5 5  4 . 4 2  2 .87  1 . 1 7  
1 . 5 7  7 . 4 8  5 . 9 1  13.08 30 .5  6 9 . 5  

20.2  

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT We8t- 
e 

BORING NO. 8+50 
DEPTH 2 . 6 '  
SAMPLE NO. 89 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-11-92 R5 

Hydrometer 8 ASTM 152 ?I Temp., Dcg. C 21.0 

Deflocculant Sodium Hexametaphosphate t o f  Total Sample 100.0 

Sp.  Gr. of Soil 2.71 Temp. Coef. IC 0.01324 
Value of "a" 0.99 Wt. Dry Sample "WN 57.538 

Defloc. Corr'n 6.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading x Effecitve Grain 
Time Original Corrected Total Depth Diameter 
b i n )  I1 R 11 100Ra/W Sample L (m) 

0- -- 0.0 
0.5 44.50 37.50 
1.0 42.50 35.50 
2.0 40.25 33 25 
5.0 38.25 31.25 
15.0 36.50 29.50 

60.0 33.25 26.25 
120.0 32.00 25.00 
190.0 31.00 24.00 
1440.0 28.50 21.50 

30.0 35.00 28 00- 

u- - c e  

Grain Dlamcte? = K*(SQRT(L/T)) 

-- 
64.4 
61.0 
57.1 
53.7 
50.7 
48 .2  
45.1 
42.9 
41.2 
36.9 

-- 
64.4 
61.0 
57.1 
53.7 
50.7 
48.1 
45.1 
42.9 
41.2 
36.9 

-- -- 
8.99 0.0561 
9.32 0.0404 
9.69 0.0291 
10.02 0.0187 
10.30 0.0110 
10.55 0.0079 
10.84 0.0056 
11.04 0.0040 
11.21 0.0032 
11.62 0.0012 

ADVANCED TERRA TESTIXG, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Westm. - 
BORING NO. 8+50 
DEPTH 4.2' 
SAMPLE NO. #9 
SOIL DESCR. Bulk (Jar} 
-. : - -  

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & Pan (g)  
wt. Dry Soil di Pan (g)  
wt. Lost Moisture (g) 
Wt. of Pan Only ( Q )  
Wt. of Dry Soil (GI) 
Moisture Content Y 

Wt. Hydrom. Sample Wet (g)  
Wt. Hydrom. Samplt,Dry (0)  

40.23 
39.10 
1.13 
3.69 

35.41 
3.2 

55.06 
53.35 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-11-92 SR 

WASE SIEVE ANALYSIS 

~ 

Ut. Total Sample 
Wet (g) 623.64 

Weight of + #10 
Before Wa8hing (0) 323.03 
Weight o f  + #lo 
After Wa8hing (g) 312.92 
Weight o f  - #lo 

Wet (g) 300.61 
Wclght o f  - (110 

Wt. Total Sample 
Dry (0) 301.11 

Dry (g) 

Calc. Wt. "W" ( g )  
Calc. Mas8 + #lo 55.45 

Sieve Pan Indiv. Indiv. Cum. CUnr. x 
x Finer Number Weight Wt. + Pan Wt. Wt. 

(Size) (g )  

1 1/2" 0.00 
3/4" 0.00 
3/8" 0.00 
#4 Q.00 
X10 0.00 

#20 
#40 
X60 

#loo 
#230 

1.56 
1.57 
1.56 
1.57 
1.55 

(g )  Retain. Retain. Retain. By Wt. 

0.00 0.00 0.00 0.0 100.0 
174.53 174.53 174.53 28.4 71.6 
60.83 60.83 235.36 38.3 61.7 
42.31 42.31 277.67 45.2 54.8 
35.25 35.25 312.92 51.0 49.0 

5.19 3.63 3.63 54.3 45.7 
5.67 4.10 7.73 58.1 41.9 
4.87 3.31 11.04 61.1 38.9 
5.66 4.09 15.13 64.9 35.1 
7.97 6.42 21.55 70.8 29.2 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SSDIMENTATION DATA 

BORING NO. 8+50 
DEPTH 4.2' 
SAMPLE NO. X9 
SOIL DESCR. Bulk (Jar) 

Hydrometer # ASTM 152 H 
Sp. Gr. of Sol1  2.71 
Value of "an 0.99 
Dcflocculant Sodium Hcxamctaphosphatc 
Defloc. Corr'n * 6 . 0  
Meniscus Corr'n -1.0 

JOB NO. 2066-03 

SAMPLED Rocky F l a t s  
DATE TESTED 03-11-92 SR 
WASE SIEVE Yes 
3RY SXEVE NO 

Temp., Deg. C 22.0 

X of Total Sample 100.0 

Temp. Coef. K 0.01308 
Wt. Dry Sample "W" i08.799 

T 
Elapsed Xydromctcr Reading x Effccltve Grain 
Time Original Corrected Total Depth Diameter 
(min I 100Ra/W Sample L (=I W R I I  

_- _- 0.0 
0.5 37.00 30.00 
1.0 35.00 28.00 
2.0 34.00 27.00 
5.0 32.00 25.00 
15.0 30.50 23.50 
30.0 29.50 22.50 
60.0 28.00 21.00 

120.0 27.00 20.00 
250.0 26.25 19.25 
1440.0 24.00 17.00 

Grain DiamcteP- K*(SQRT(L/T)) 

-- 
27.2 
25.4 
24.5 
22.7 
21.3 
20.4 
19.1 
18.2 
17.5 
15.4 

-- 00 

27.2 10.22 0.0591 
25.4 10.55 0.0425 
24.5 10.71 0.0303 
22.7 11.04 0.0194 
21.3 11.29 0.0113 
20.4 11.45 0.0081 
19.1 11.70 0.0058 
18.2 11.86 0.0041 
17.5 11.99 0.0029 
15.4 12.35 0.0012 

ADVANCED TERRA TESTIXG, ZXC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

BORING NO. a + m  
DEPTH 
SAMPLE NO. 

~ _ _  
12.7' 
#9 

SOIL DESCR. Bulk (Jar) 
2 %  

JOB NO. 2066-03 

SAMPLED Rocky Flat8 
DATE TESTED 
WASH SIEVE 

03-ii-92 SR 
Yes 
No DRY SIEVE 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Ut. Wet Soil & Pan (g )  41.16 ' 

Wt. Dry Soil & Pan (g) 40.2: 

Ut. of Pan Only (0) 3.78 
Ut. of Dry Soil ( 9 )  36.43 
Moisture Content X 2.7 

Wt. Lost Moisture (g )  0.99 

Ut. Hydrom. Sample Wet (g) 55.06 
Ut. Hydrom. Sample Dry (g )  53.64 

W t .  Total Sample 
Wet (gj 762.56 

Weight o f  + #lo 
Before Washing (0) 475.42 
Weight of + #lO 
After Washing (g)  466.13 
Weight o f  - #lo 

Wet ( g )  28f.14 
Weight o f  - #lo 

Dry (g) 288.74 
Ut. Total Sample 

Dry (g) 754.67 

Calc. Wt. "W" (g )  140.22. 
Calc. Mas8 + #lo 86.59 

Sieve Pan Indiv. Indiv . CUm.. Cum. X 
Number Weight Ut. + Pan Ut. ut. x Finer 

Retain. Retain. Retain. 3y Wt. (Size) ( Q )  ( Q )  

1 1/2" 0.00 0.00 0.00 0.00 0.0  100.0  
3/4" 0.00 216.66 216.66 216.66 28.7 71.3- 
3/8" 0.00 130.32 130.32 346.98 46.0 54.0 
x4 a. 00 70.96 70.96 417.94 55.4 44.6 - 
x10 0.00 48.19 48.19 466.13 61.7 38.3- 

x20 1.55 10.74 9.19 ' 9.19 68.3 31.7 
#40 1.57 9.88 8.31 17.50 74.2 25.8- 
#60 1.56 f.01 5.45 22.95 78.i 22.9 

#loo 1.55 6.16 4.61 27.56 81.4 18.6 
X230 1.31 7.24 5.93 33.49 85.6 14.4 - 

$*+ Lw-1 I yc,w\ 

ADVANCED TERRA TESTING, ZX 



HYDROMETER ANAZYSZS - SE3iMZNTATZON DATA 

CLIENT Weat- 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer X 
Sp.  Gr. of Soil 
Value o f  "a" 
Deflocculant 
Defloc. Corr'n 
Meniscus Corrln 

8+50 
1 2 . 7 '  
#9 
Bulk (Jar) 

ASTM 152 H 
2 . 7 0  
0 . 9 9  

6 . 0  
-1 .0  

Sodium Hexametaphosphate 

T 
Elapsed Hydrometer Reading % 
Time Original Corrected Total 
b i n )  It R I1 100Ra/W Sample 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
3 0 . 0  
60 .0  

1 2 0 . 0  
2 1 1 . 0  

1 4 4 0 . 0  

-- -- 
2 5 . 5 0  1 8 . 5 0  
2 3 . 2 5  1 6 . 2 5  
2 2 . 0 0  15 .00  
2 1 . 0 0  14.00 
2 0 . 7 5  13 .75  
2 0 . 0 0  1 3 . 0 0  
1 9 . 7 5  12 .75  
1 9 . 0 0  1 2 . 0 0  
18 .75  1 1 . 7 5  
1 7 . 0 0  10.00 

Grain Diametes- K*(SQRT(L/T)) 

-- 
1 3 . 1  
1 1 . 5  
1 0 . 6  

9 . 9  
9 . 7  
9 . 2  
9 . 0  
8 . 5  
8 . 3  
7 . 1  

-- 
1 3 . 1  
li.5 
10.6  

9 . 9  
9 . 7  
9 . 2  
9 . 0  
8 . 5  

7 . 1  
8 . 3  

SO3 NO. 2066-03 

SAM?LED Rocky Flats 
DATE TESTED 03-11-92 SR 
WAS3 SIEVE Yes 
DRY SIEVE NO 

Temp., Deg. C 2 2 . 0  

X of  Total Sample 100.0 

Temp. Cod. I< 0.01312 
Wt. Dry Sample IIWn 140.223 

Effecitve Graln 
Depth Diameter 
L (m) 

-- -- 
12.11  0 .0646 
12 .48  0 .0463 
12.68 0.0330 
1 2 . 8 5  0 . 0 2 1 0  
12 .89  0 .0122 
13.01 0.0086 
1 3 . 0 5  0.0061 
13.17 0 .0043 
13.22 0 .0033  
13 .50  0.0013 

AaVANCEL) X R R A  TESTfNG, ZXC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Wemton - 
BORING NO. 8+SO 
DEPTH 36 ' 
SAMPLE NO. #9 
SOIL DESCR. Bulk (Jar) 
a b  

JOB NO. 2066-03 

SAMPLED Rockv Flats 
DATE TESTED 
WASH SIEVE 

034-92 RL 
Yes 

DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

ItYGROSCOPIC Ye8 

NATURAL No 

Wt. Wet Soil & Pan (g)  
Wt. Dry Soll & Pan (g)  
Wt. Lost Moisture (g )  

Molsture Content % 

Ut. o f  Pan Only ( Q )  
Wt. of  Dry S o l l  (g)  

Wt. Hydrom. Sample Wet (g )  
Wth Hydrom. Sample Dry (g )  

37.12 
36.25 
0.87 
3.84 
32.41 
2.7 

55.02 
53.59 

Ut. TotaJ Sample 
Wet (g)  649.27 

Weight o f  + #lo 
Before Washlng (g) 12.99 
Weight of + #lo 
After Washing (g) 8.56 
Welght o f  - #10 

Wet (g) 636.28 
Weight of - X10 

Dry (g) 623.96 
Wt. Total Sample 

Dry (g)  6 3 2 . 5 a  

Calc. Wt. 'Wn (g) 54.32 
Calc. Mass + #lo 0 . 7 4  

Sieve Pan Indiv. Indlv. Cum. Cum % 
Number Welght W t .  + Pan Ut. Wt. k Flner 

Retain. Retain. Retaln. By Wt. (Size) ( Q )  ( S I )  

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0- 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 

#4 0.00 5.07 5.87 5.87 0.9 99.1- 
#lo G O O  2.69 2.69 8.56 1.4 98.6- 

#20 1.57 1.96 0.39 0.39 2.1 97.9 
#40 1.58 1.91 0.33 0.72 2.7 97.3- 
b60 1.55 1.84 0.29 1.01 3.2 96.8 

#loo 1.55 2.29 0.74 1.75 4.6 95.4 
X230 1.56 8 . 1 0  7.14 8.89 17.7 82 3- 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 
1 

CLIENT Westom 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

- JOB NO. 2066-03 

8+50 
36 ' 
#9 
Bulk (Jar) 

G r a l n  Diametor - K*(SQRT(L/T)) 

.. 

SAMPLED Rocky Flats 
WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-11-92 RL 

Hydrometer # 
Sp.  Gr. of Soil 
Value of "a" 
Deflocculant 
Defloc. Corr'n 
Meniscus Corrln 

ASTM 152 H Temp., Dag. C 21.0  

Sodium Hexametaphosphate X of Total Sample 100.0  

2 .71 Temp. Coef. K 0.01324 
0 .99  Wt. Dry Sample "W" 54.321 

6 . 0  
-1.0 

T 
Elapsed Hydrometer Reading Y Zffecitve Grain 
Time Original Corrected Total Depth Diameter 
bin) SIR 11 100Ra/W Sample L (-1 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
3 0 . 0  
60 .0  

120 .0  
190 .0  

1440.0  

-- -- 
48.25 41.25 
44 .00  37 00 
41 .OO 34.00 
37.00 30 .00  
33.00 26.00 
31.00 24 .00  
29.25 22.25 
27 .75  20.75 
26.25 19.25 
21 .75  14.75 

-- 
7 5 . 0  
67 .3  
61 .8  
54 .6  
47.3  
43 .7  
40.5  
37 .7  
3 5 . 0  
2 6 . 8  

_- 
7 5 . 0  
67.3  
6 1 . 8  
54 .6  
4 7 . 3  
4 3 . 7  
40 .5  
37 .7  
35 .0  
26 .8  

-0 -- 
8.38 0.0542 
9.07 0.0399 
9 .57 0.0290 

10.22 0.0189 
10.88 0.0113 
11.21 0 . 0 0 8 2  
11.49 , 0 . 0 0 5 8  
11.74 0.0041 
11.99 0.0033 
12.72 0.0012 

ADVANCED TERRA TESTING, INC. 
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J 
MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Wemta 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
3 0  

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

8+50 
39 ' 
1 9  
Bulk (Jar) 

Ye8 

No 

Ut. Wet Soil & Pan (9 )  
Ut. Dry Soil 61 Pan (g)  
Wt. Lost Moisture (g) 

Moisture Content f 

Ut. of Pan Only ( Q )  
Ut. of Dry Soil (!?I 

Ut. Hydrom. Sample Wet (g) 
Ut. Hydrom. Sample Dry (g) 

Sieve 
-Number 
(Size) 

1 1/2" 
314" 
3/8l' 

x4 
#lo 

#20 
X40 
X60 

#loo 
#230 

40.00 
38.74 

1 .26  
3 .73 

35.01 
3 . 6  

5s. 05 
5 3 - 1 4  

-. JOB NO. 2066-03 
- 

SAMPLED Rocky Flat8 
WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-11-92 SR 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (0) 611.67 

Weight o f  + e10 
Before Washing (g) 95.07 
Weight of  + XlO 
After Washing (g)  76-77  
Weight of - # l o  

Wet (g) 516.60 
Weight of - X10 

Dry (g) 516.32 
Ut. Total SamDle 

5g3.0g. 

Dry- (g) 

Calc. Wt. nWn (g) 61.04 
Calc. Mass + X10 7 .90 

Pan Indiv . fndiv. CUXl. Cum. f 
Weight Ut. + Pan Ut. Wt. k Finer 

(!2) (Q)  Retain. Retain. Retain. By Wt. 

0.00 0.00 0.00 0 . 0 0  0 . 0  100.0  
0.00 32.12 32.12 32 .12  5 .4  94 .6-  
0.00 13 .96  13 .96  46.08 7 . 8  92 .2  
0.00 16 .15  16.15 62 .23  10.5  89.5- 
0.00 14.54 14.54 76 .77  12 .9  87.1- 

1 . S 7  3 . 0 2  1 .45  1 .45  15.3  8 4 . 7  
1 . 5 7  3 . 2 9  1 . 7 2  3 .17  1 8 . 1  81.9-  
1 - 5 7  2 . 5 5  0 .98  4.:5 1 9 . 7  8 0 . 3  
1 . 5 7  2 . 3 1  0 . 7 4  4 . 8 9  21 .0  79.0  17/c 

1 . 5 6  3 . 7 2  2 . 1 6  7 . 0 5  24 .5  7 5 . 5 -  

ADVANCED TERRA TESTfNG, INC. 



XYDROMETER ANALYSIS - SEDIMENTATION DATA 
e 

CLIENT Weatom 

BORING NO. 
DEPTH 
SAMPLE NU. 
SOIL DESCR. 

Hydrometer 8 
Sp. Or. of So l1  
Value of llall 
Dcflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

T 

8+50 
39 ' 
(r9 
Bulk (Jar) 

ASTM 152 H 
2 . 7 3  
0 . 9 8  

6 . 0  
-1 .0  

Sodium Hexametaphosphate 

Elapsed Hydrometer Reading x 
Time Original Corrected Total 
b i n )  I1 R I1 100Ra/W Sample 

-- 0 . 0  
0 . 5  4 9 . 0 0  
1 . 0  47 .00  
2 . 0  4 5 . 0 0  
5 . 0  4 3 . 2 5  

1 5 . 0  4 0 . 7 5  
3 0 . 0  3 9 . 0 0  
6 0 . 0  3 7 . 0 0  

1 2 0 . 0  3 4 . 2 5  
1 9 5 . 0  3 3 . 0 0  

1440.0  2 7 . 0 0  

-- 
4 2 . 0 0  
4 0 . 0 0  
3 8 . 0 0  
36 .25  
3 3 . 7 5  
3 2 . 0 0  
30.00 
2 7 . 2 5  
2 6 . 0 0  
2 0 . 0 0  

-- 
6 7 . 7  
6 4 . 5  
6 1 . 3  
5 8 . 4  
5 4 . 4  
5 1 . 6  
4 8 . 4  
4 3 . 9  
4 1 . 9  
3 2 . 2  

-- 
6 7 . 7  
6 4 . 5  
6 1 . 3  
5 8 . 4  
5 4 . 4  
5 1 . 6  

4 3 . 9  
4 1 . 9  
3 2 . 2  

48 .4  

JOB NO. 2066-03 

SAMPLED Rocky Flazs 
DATE TZSTED 03-11-92 SR 
WASH SIBVE Yes 
DRY SIEVE XO 

Temp., Deg. C 2 2 . 0  

% of Total Sample 100.0 

Temp. Coef. K 0.01301 
Wt. Dry Sample 61.043 

Effecftve Grain 
Depth Diameter 
L (-1 

-- -- 
8 . 2 5  0 .0529  
8 . 5 8  0 .0383 
8 . 9 1  0 .0275  
9 . 2 0  0 .0176  
9 . 6 1  0 .0104 
9 . 8 9  0 .0075  

10 .22  0 .0054 
10 .67  0 .0039  
10 .88  0.0031 
11 .86  0.00:2 

ADVANCZD TT33A TESTIXG, INC. 
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M t C W I C A L  ANALYSIS - SIEVE TEST DATA J 

CLIENT Womton 

- 8+?8 
18.0' 

BORINa 10. 
DZPTE 
SAMPLE NO. #I4 
S O I L  DISCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yem 

NATURAL No 

ut. Wet S o i l  & PUA (9) 38.49 
Ut. Dry Sol1 & Pan (0) 37 46 

Ut. o f  Pan Only (9)  3.78 
W t .  L0.t MOi8tUre (9) 1.03.  

Wt. oi! Dry Soil  (9)  33 . 68 
MOi8tUr8 Content % 3.1 

Ut. Hydrom. Sample Wet (g) 55.03 
Ut.  Hydrom. S u p 1 8  D r y  (a) 53.39 

Si8Ve 

( S i 2 8 )  
Number 

1 1/2n 
3/4" 
3/8" 

84 
810 

820 
840 
860 

#loo 
8230 

JOB NO. 2066-03 

SAMPLED Rocky P 

DRY SI= No 

DATZ TtSTZD 03-20-92 TNU 
WASH SItVt  Ye0 

WASH SIEVE ANALYSIS 

wt. Tot81 SUple 
Wet (0) 540.50 

W8lght o f  + a10 
Before W u h h g  (g) 112.34 
W8ight of + #lo 
After Wa8hfng (g) 102.95 
Welght of  - el0 
W~lght of  - 810 

ut. Tot81 S-ph 

Wet (9) 428.16 

Dry (g) 424.57 

Dw (0) 821.52 

C 8 l C .  Wt. "W" (9) 66 . 35 
c 8 f C .  M.88 + #lo 12.96 

Pan Indiv. Indiv . Cur. cum. x 
Wclght Wt. + Pur Ut.  W t  . I Flner 

(g) trr) Retain. Retain. Rat8in. By Ut.  

0.0 100.0 0.00 0.00 0.00 0.00 
0.00 53.20 53.20 53.20 10.1 89.9- 
0.00 29.26 29.26 82.46 15.6 84.4 
0.00 11.33 11.33 93.79 17.8 02.2- 
0.00 9.24 9.24 103.03 19.5 80.5 - 

1.86 3.39 1.83 1.83 22.3 77.7 
1.85 3.01 1.46 3.29 24.5 75.5- 
1.55 2 .78  1.23 4.52 26.3 73.1 

1.55 6.61 5.06 11.61 37.0 63.0 
1.55 3.58 2.03 6.55 29.4 70.6- LLj 

ADVANCED TERRA TESTING, IN' 
-- 



XYDROMtTLR ANALYSIS - SLDIMENTATTON DATA 

CLIENT wornton JOB MO. 2066-03 

- 0+7s 
15.0' 

SAMPLE NO. 814 
SOIL DISCR. Bulk (Jar) 

S W L t D  Rocky Fl8t8 
DATI TIS- 03-20-92 TNU 
WASH s r m  Yo. 
DRY $1- No 

Hydtoaoter 8 ASTM 152 X Tomp., Dog. C 22.0 
Sp. Or. o f  Sol1 2.74 T~mp-  COO^. IC 0.01298 
Valu. of n.n 0.98 W t .  D r y  Sample "Wn 66.353 
Deflocculurt Sodium Hexmet8pho8ph8to % of  Tot81 S8mplo 100.0 
Dofloc. Corr'n 5.0 
Monlscua Corr In -1.0 

T 
Elapsed Hydrometer Re8dlng x tif~citv~ main 

(mln) "R" lOOR./W Sample L (=I 
Tfmo Original Correctod Total Dopth Diamotor 

-0 0- 0.0 
0.5 45.50 39.50 
1.0 43.00 37.00 
2.0 40. 50 34. SO 
s.0 39.00 33.00 
15.0 36.00 30.00 
30.0 35.00 29.00 
60.0 33.00 27.00 
120.0 32.00 26.00 
250.0 29.00 23.00 
1440.0 26.00 20.00 

-0 

58.5 
54.8 
51.1 
48.8 
44.4 
42.9 
40.0 
38.5 
34.0 
29.6 

-0 

58.5 
54.8 
51.1 
48.8 
44.4 
42.9 
40.0 
38.5 
34.0 
29.6 

0- -0 

8-83  0*0548 
9.24 0.0395 
9.65 0.028s 
9.89 0.0183 
10.39 0.0108 
10.55 0.0077 
10.88 0.0055 
11.04 0.0039 
11.53 0.0028 
12.03 0.0012 

Graln Dlametor = IC*(SQRT(L/T)) 

ADVANCED TERRA TESTING, INC. 
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J 

MECXAKCAL ANALYSIS - SffVE TZST DATA 

CLIENT Wemton - 
BORING NO. 8+75 
DEPTH 31.3 
SAWLE NO. X14 
SOIL DESCR. 3 ~ i k  (Jar) 

MOISTURE DATA 

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 03-24-92 ZCG 
WAS3 STZVE Yes 
3RY SfEVZ: 30 

CYGROSCOPIC Yes 

NATURAL No 

ut. Wet Soil & ?an ( G I  3 7 . 8 4  
Wt. Dry Soil & ?an (g )  36 .59  
ut. Lost Moisture ( g )  1 . 2 5  
Wt. of Pan Only ( Q )  3 .72  

32 .87  
Moisture Content X 3.8 
Wt. of  Dry Soil ( Q )  

Wt. Hydrom. Sample Wet ( g )  55 .05  
Wt. Iiyarom. Sample Dry (g)  53.03 

Sieve 
Number 
(Size) 

1 i / 2 "  
3!C" 
3 i  8'' 

XC 
X i 0  

x20 
X40 
X60 

RlOO 
t 2 3 0  

Ut. Tot81 Sunpic . 
Wet {g )  509.59 

Weight o f  + X10 
aefore W8shing (g)  28.97 
Weight of + rlO 
After Wa8hing {g )  27.Ci 
Weight of - X10 

Wet (g)  480.62 
Weight o f  - #lo 

Dry (g )  464 .46  
Wt. Total Sample 

Dry ( g )  C9i .93  

Calc. Ut. 'IW" ( G I  56.5 
Calc. Mass + +lo 3 . 1  

?an 5ndiv. fndiv. CJm. Cum. k 
Weight Wt. + ?an Ut. Wt. % Zincr 

(!J) ( g )  Retain. Retain. Ret8in. 3y Ut. 

0.00  0.00 0.00 0.00  0 . 0  100.0 
0.00  Y .  Y Y  0.33 0.00  0.0 100.0- 
0.00 22.12 2 2 . i 2  22.12 .4 .5  9 5 . 5  
0.00 3 . 8 0  3 . 6 0  25.92  5 . 3  94.7-  
Q.00 1 . 5 1  z . 5 1  27 .43  5 .6  9 4 . 4 -  

- nn 

1 . 5 5  i . 9 9  0 . 4 4  . 3 . 4 4  6 . 4  9 3 . 6  
r.57 2 . 5 1  0 . 9 4  : .38  8.0  9 2 . 0  - 
1 . 5 5  2 . ; 9  C . 6 4  2.52  9 . 2  9 0 . 8  

1 . 5 6  3 . 8 0  2 . 2 4  5 . 0 2  1 4 . 5  8 5 . 5  
i.56 2 . 3 2  0 . 7 6  2 .78  ; 0 . 5  89.5- '37 



SYDROMETER ANALYSZS - SZ3fHZXATZOS DATA 

BORiNG NO. 8+7S 
DEPTH 31.3 . 
SAMPLE NO. (It14 
SOIL DESCR. Bulk (Jar) 

Hydrometer X ASTM 252 E 

Value of "a" 0.98  
Deflocculant Sodlum Hexametaphosphate 
Defloc. Corr'n 5 . 0  
Meniscus Corr'n -1.0 

Sp. Gr. of Soil 2 .74  

m 
& 

Elapsed Eydrometer Reading 
Time Original Corrected 
(min) icRn 10ORa/W 

0.0 -- 
0.5 52.50 
1.0 50.50 
2 . 0. 50.00 
5.0 48.50 
25.0 46.00 
30.0 43.50 
60.0 42.00 
120.0 40.00 
250.0 37.50 
1440.0 33.50 

-- 
46.50 
44.50 
44.00 
42.50 
40.00 
37.50 
36.00 
34.00 
31.50 
27.50 

-- 
8 1 . 3  
77.8 
76.9 
74.3 
69.9 
65.6 
62.9 
59.4 
55.1 
48.1 

JOB ,YO. 2066-03 

22.0 ,emp., Des. C 
Temp. Cocf .  E O.OZ298 
W t .  Dry Sample t'Wm8 56.165 

100.0 X o f  Total Sample 

m 

x Effecltve Grain 
Total Depth Diameter 
Sample L (m) 

-_ -- 0- 

81.3 7.68 0.0509 
77.8 8.01 0.0367 
76.9 8.09 0.0261 
74.3 8.34 O.Oi68 
69.9 8.75 0.0099 
65.6 9.16 0 . 0 3 f 2  
62.9 9.40 0.00Si 
59.4 9.73 3.0037 
55.1 10.i4 O.CO26 
46.5 10.83 3.33:: 

- .- A3VAXCZD ZZ:R;9A 71s"'" a --\E, ,-.IC. 
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CLIENT Wemtoa 

SORING NO. 0+75 
DEPTH 3 3 . 8  
SAMPLE NO. XI4  
SOIL DESCR. Sulk (Jar) 

MOIST'JRE DATA 

XYGROSCOPIC Ye8 

NATUUL No 

Wt. Wet Soil & Tar. (g )  37 .84  
Wt. Dry S o l i  & ?an ( 9 )  37.04  
Wt. Lost Moisture ( G I  0.80 
Wt. of ?an Only ( 9 )  3 .73  
W t .  o f  2ry So2l (GI 33.3:  
Moisture Content % 2.4 

JOB NO. 2066-03 

SAM?'sZ:o RocKy FLats 
>ATE TESTED 0 3-2 0-9 2 Z!*' 
WAS2 STZVf Yes 
DRY SIEVE XO 

WASS SZZVE ANA3YSZS 

W t .  Total Sample 

Welght of * +io 
3efore WashifRg (g) 295.64 
Wcigct of + #:O 

289.23 After Washfng fgl 
Weight of - +io 

We:: ( 0 )  432.37 
Weight of - t 1 0  

Wt. T o t a l  Sazzpla 

Wet {g )  748.0: 

Dry W 44a.02 

Dry :gl 7 3 7 . 2 5  

as. cc 
{gl 3 4 . 6 6 )  

wt. Hydron. Sample Wet ( G I  55.01  Caic. Wt. *'Wn 
Wt. Hydrom. Sampie Dry ( g )  53.72  Calc. Mass + X10 

S ieve  ?an Indiv. indlv. Cua .  c-a . % 
Number Weight Wt. + Pan Wt. W t .  % ? h e r  
(Site: !G! ( g )  2eta:n. 3etain. Zetain. 3y Wt. 

1 i / 2 "  0 .00  0.00 0.00 0.00 0 . 0  iOO.0 

3/8"  0.00 i 2 . 6 5  12 .65  233 .37  31.7 6 8 . 3  
3 / 4 "  0 .00 160 .72  160 .72  160 .72  2z.8 ? a .  2-  

xc 0.00 30.9:  3 0 . 9 1  264 .28  35 .8  64 .2 -  
#lo 0.00 24 .95  2 4 . 9 5  289 .23  39 .2  60 .8 ,  

x20 : .57 5 . 8 9  4.32 4 . 3 2  4 4 . :  5 5 . 9  

#60 L . 5 6  7 . 7 0  6 . 1 4  I?. ;3 58 .6  4 2 . 4  
i . 5 6  8 . 2 0  6 . 6 4  i 0 . 9 6  5 z . 6  4 8 . 4 -  x 4 0  

1100 1 . 5 7  7 .  a4 6 . 2 i  23 .37  65.7 34.3- ai? 
I . 5 7  9.LC  7 . 5 3  30.90 7 4 . 2  2 5 . 8  #23C 



* CLISNT We.ton 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL 3ESCR. 

Hydrometer X 
Sp.  Gr. o f  Soil 
Value of "a" 
Deflocculant 
Defloc. Corr'n 
Menlscus Corr'n 

8+75 
33.8 
#I4 
3ulk (Jar) 

ASTM 152 X 
2.70 
0.99 

5.0 
-1.0 

Sodium Zexametaghosphate 

;OB SO. 2066-03 

SAM1333 Aoclcy ? ,a t s  
3AT3 TEST33 03-20-92 Xi 
WAS2 SISVS Yes 
3RY SXZVE :J 0 

22.c 
m ,emp. Coef. K O.C:3:2 
Ut. 3ry Sampie "W" 88.395 

m ,crno., 3cg. C 

X of Total Saap?c ',(IC. c 

m 

3 Zffecltve Grain 
Time Original Corrected m , o t a i  3egth Diameter 

Elapsed Bydrometer Reading 

( min 1 I' 3 'I 100Ra/W Sample L (-1 

0.0 
0.5 
1.0 
2.0 
5 . 0  
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

0- 

20.50 
26.50 
26.00 
24.00 
22. 50 
21.50 
21.00 
20.75 
19.50 
18.50 

_- 
22. 50 
20.50 
20.00 
18.00 
16.50 
15.50 
15.00 
14.75 
13.50 
12.50 

-- 
25.2 
23.0 
22.4 
20.2 
:8.5 
:7.4 
16.8 
16.5 
15.1 
z 4 . 0  

-0 0- 0- 

25.2 11.62 0.0632 
23.0 11.94 0.0453 
22.4 12.03 0.0322 
20.2 22.35 0.0206 
18.5 12.60 O.OL20 
: 7 . 4  12.76 0.0086 
16.a z2.85 0.0061 
16.5 i2.89 0.0043 
Z5.1 13.09 0.0030 
:4 .0  i3.26 0.0013 



B 
z 
3i 
0 
U 
U 
0 z 

5 

lH013M A8 U3StJV03 lN33U3d 

8 
Y 



AtTERBER9 LIMITS TEST DATA 

WT 01 011N 

WT Of O W  S O 1 1  

I l C L O  UOISTURC COMTCNl  

I ~ u u a f n  01 RlW8 I I I 

- - 
. 

I I I 

I T H I S  I S  AN At@- lNCH TNREAO 

DCTLRUINAT ION 1 1 - 2 -  

0 IS* 

WT Of OISN + WCT S O I L  I I 
I I 

.t Of OISW OR1 SOIL 

8 T  Of UOISTUIL I - I -  



MICIUNICAL ANALYSIS - SIEVE TEST DATA 
J 

JOB NO. 2066-03 

SAMPLtD 

CLIENT Wemton 

BORINO NO. ~ - 8+76 
DEPTR 61.0' 
SAMPLE NO. 814 
SOIL DtSCR. Bulk (Jar) 

Rocky la. 
DATE TESTED 03-26-92-TNfl 
WASH SIEVt Yo. 
DRY SIEVE NO 

MOISTURE DATA WASH SIEVt ANALYSIS 

iIYOROSCOPfC Ye8 

NATUUL No 

Wt. Wot S o i l  & Pan (g) 37.82 
Wt. D r y  Soil & Pur (g) 37.09 
Wt. Lomt Moiature (9) 0.73 
Wt. o f  Pan Only (a) 3.81 
wt. or D- s o i l  ( Q )  33 . 28 
Molnture Content % 2.2 

W t .  Tot81 S.ntpl. 
Wot (0) 695.94 

Welght of + 810 
Beforo W8ahlng (g) 24.24 
Wofght of + #10 
Aftor Wuhfng (g) 22.38 
Welght O f  - 810 

Wot (0) 671.70 
W~ight o f  - +lo 

D r y  (g) 659.10 
Wt. Tot81 S88plO 

D r y  (0) 681.48 

Wt. Hydror. S m p l ~  Wot (g) 5S.08 C8lC. ut. "W" (g) SS.71 
Wt. Hydrom. Sumple D r y  (g) 53.90 c 8 l C .  M.8. + #lo 1.81 

. . .  a 
Sievo Pan Indfv. Indiv . cum. cur. x 

Number Welght Wt. + Pan W t .  Wt. t Flner 
(Sls.) (g) (a) ROt8in. R8t8in. Retain. By Wt. 

1 112" 0.00 0.00 0.00 0.00 0.0 100 . 0 
311" 0.00 0.00 0.00 0.00 0.0 100.0 - 
318" 0.00 1.62 1.52 1.52 0.2 99.8 
81 0.00 13 24 13.24 14.76 2.2 97.0- 
#10 0.00 7.38 1.38 22.14 3.2 96.8- 

820 1.87 2.13 0.56 0.58 4.3 95.7 
e40 1.56 2.S3 0.97 1.53 6.0 94.0- 
lt60 1.55 2.99 1.44 ' 2.97 8 . 6  91.4 

8230 1.56 12.01 10.4s 17.15 34.0 66.0- 
#loo 1.57 5.30 3.13 6.70 15.3 04.7 

ADVANCED TERRA TESTING, IFC. 

e 



HYDROMtTEA ANALYSIS - SEDIMLNTATIOH DATA 

CLIENT Wemtoa * BORXNO #O. - W 7 S  - 

DEPTE Sl.O@ 
SAMPLE w o o  814 
SOIL DESCR. Bulk (Ju) 

JOB NO. 2066-03 

SAMPLED Rocky Plrtm 
DATS TtSTLD 03-20-92 TNU 
WASH S I t V t  Y.. 
DRY SIWE NO 

Hydror0t8r 8 ASTM 152 H Temp., Dog. C 22.0 

Doflocculmt Sodium Hex8motrphomphrto X of Tot81 S m p h  100.0 

Sp. Or. of  S o i l  2.70 Tomp. Coot. X 0.01312 
V8lUO Of 0.99 Wt. DOry SUP18 55.701 

Dofloc. Corr'n 5.0 
Maniacum Corr'n -1.0 

T 
tlrpmed Hydrometer Re8dlng 

Tim. Original Correct04 
(min) "R" 100m/w 

0.0 
0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440 . 0 

-0 -0 

41.00 35.00 
36. 50 30.50 
34.00 28.00 
30.00 24.00 
27.50 21.50 
26.00 20.00 
25.00 19.00 
24.00 18.00 
22.00 16.00 
20.00 14.00 

Brain Diametar = K*(SQRT(L/T)) 

0- 

62.2 
54.2 
49.8 
42.7 
38.2 
35.5 
33.8 
32.0 

2 4 . 9  
28.4 

x tfi~cltvo Qr8in 
Tot81 Dopth Dtametor 
Sample L (=I 

-0 

62.2 
54.2 
49.0  
42.7 
38.2 
35.5 
33.8 
32.0 
28.4 
24.9 

-0 -- 
9.53 0.0574 

10.71 0.0304 
11.37 0.0198 

12.03 0.0083 
12.19 0.0059 
12.35 0.0042 
12.68 0.0030 
13.01 0.0012 

10.30 0.0421 

11.78 0.0116 

ADVANCED TERRA TESTING, INC. 
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YECHANZCAL ANALYSIS - S i 3 E  ZZS? DATA 

CLIENT Weaten 

BORING NO. 0+15 
DEPT3 64.1 
SAMPLE NO. #iC 
SOIL DESCR. 9ulk 1iar) 

MOISTURS DATA WAS2 SXZV2 Ah'ALYSZS 

HYGROSCOPIC Yea 

NAT'JRAL NO 

ut. Wet Soil & ?an ig )  
Wt. Dry Sol :  & ?an (g) 
Ut. Lost MoistGre ( g )  
Wt. o f  Pan Only ( Q )  
ut. o f  3ry Soil (!?I 
Moisture Content % 

ut. Total Sampfe 
Wet (0) 557.:S 

Weight of + X10 
4 . 6 9  Before Wa8hlng (g; 

Weight o f  + el0 
3 8 . 2 2  After Washing :g)  4 . 5 2  
3 6 . 7 7  Welght o f  - X i 0  

2 .45  Wet is) 5 5 2 . 4 6  
3 . i 5  Welgnt of  - +10 

3ry fg) 5 2 9 . 3 8  

Dry ;I;) 5 3 3 . 9 0  

3 3 . 0 2  
4.4 ut. Total Sample 

0.4 
Wt. Hydrom. Sample Wet { g )  5 5 . 0 2  Caic. Wt. "W" (I;) 
Wt. Hydrom. Sample Dry ( 9 )  5 2 . 7 0  Calc. Yass + +10 

S ieve  ?an Indiv. fndiv. Cum. CUB. % 
Number Weight Wt. + Pan Wt. Wt. % ? h e r  
(Size) 19) ( g )  Retain. Retain. 3etain. 3y Wt. 

1 i ; 2 "  0 .00  0 .00  0 .00  0 .00  0 . 0  1oc .o  
3 / 4 "  0 . 0 0  0.00 0 .00  3.30 0.0 :03.3- 
3i8" 0.00 2 . 9 6  2 . 9 6  2 . 9 6  0 . 6  9 9 . 4  
XC 0.00 : . 4 0  i . 4 0  4 . 3 6  C.6 9 9 . 2 -  
X 1 0  0.00 0 . 1 6  0 . 1 6  4 . 5 2  0 . 8  9 9 . 2  - 

9 6 . 9  #2C :. 56 1 . 6 7  0.:: . c.:: A * -  

X 4 0  2 . 5 7  1 . 7 9  0 . 2 2  8 . 3 3  1 . 5  9 8 . 5 -  
X60 , . 57  :.74 O.;? 0 . 5 3  1 . 6  9 6 . 2  

X230 1 . 5 6  2 . 3 5  0 . 4 3  : . 2 2  3 . 1  9 6 . 9  

I .  

#loo : . 5 7  1 . 8 0  0 . 2 3  0 . i 3  2 . 2  9 7 . 8 -  97 



BORING NO. 8+75 
DE?TH 64.1 
SA%?LZ NO. X i 4  
SOIL DESCR. 3uik (Jar) 

208 NO. 2066-03 

SAW533 3ocicy ?:ats 
3AT3 TZSTSC 03-20-92 3ii 
WASE S=ZV3 Yes 
DRY SZ3VS NO 

22.c 
0.0:290 

m 
m 
,emp., 3eg. C' Hydrometer X ASTM 152 ii 

Sp.  Gr. of Soil 2.76 ,emp. Cocf. 3 
Value of "a" 0.98 Wt. 3ry SampLe "W" 53.25, 
3efloccuiant Sodium Sexametaphosphate X o f  Total Sample :oo.o 
Defioc. Corr'n 5.0 
Meniscus Corr'n -i.O 

m . 
Elapsed Hydrometer Reading X Sffecftvc Grain 

Total Depth Diameter 
c tnm: 

Time Original Corrected 
(min 1 "R" :OORa/W Samgic rl 

0.0  -- 
0 . 5  5 5 . 5 0  
1 . 0  5 5 . 2 5  
2.0. 55.00 
5 . 0  55.00 
15.0 53.50 
33.0 51 .03 
60.0 48.50 

120.0  46.00 
250.0 43.00 

2440 .0  36.00 

-- 
49.50 
49.25 
49.00 
49.00 
47.50 
45.00 
42.50 
40.00 
37.00 
30.00 

-0 

91.i 
90.6 
90.2 
90.2 
87.4 
82.8 
78.2 
73.6 
68.1 
55.2 

00 

91.1 
90.6 
90.2 
90.2 
87.4 
82.8 
78.2 
73.6 
68.1 
55.2 

-- -0 

7.19 0.04a9 
7.23 0.3347 
7.27 0.0246 
7.27 0.3356 
7.52 0.0091 
7.93 0.0366 

8.75 3.0035 
9.24 0.0025 

10.39  3.3331 

a.34 0.0048 
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J 

CLIENT Wetaton - zoa KO. 2066-03 

BORING NO. 8+?5 
3EPTB 12.0 
SAMPLE NO. # i 4  
SOIL DSSCR. 3slk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & ?an ( g )  
Wt. Dry Soil 61 ?an (g )  
Wt. Lost Moisture ( g )  
wt. o f  Pan Only ( 9 )  
Wt. of  Dry SoiL (C)  
Moisture Content f 

Ut. Xydrom. Sample Wet (g )  
Wt. Hydrom. Sample Dry ( 9 )  

38.:S 
36.86 
1.32 
3.60 

33.26 
4.0 

55.02 
52.92 

WAS5 SZSVE AXAZPSZS 

Wt. Total Samgic 

Welght of + #lo 
3efore Wasnlng (0 )  0.co 
Weight of i #:3 
Atter Washing ( S I  0.02 
Weight of - ti0 

Wet :gr 55.32 
Welght of - X20 

Dry W 52.92 
wt. Total Sample 

3ry im 52.32 

Wet :a 35.32 

- -  

Calc. Wt. "W" ( G I  
Calc. Xass i #;O 0.00 

5 2 .  ,. 
S i eve ?an Indiv. ZnCfv. C*xE. C-au. x 

- Number Welght W t .  + ?an Ut. Wt. f liner 
( S i z e )  ( Q )  ( 0 )  Retain. Rctairi. Retair.. 3y Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 iOO.0 

i00.0 
3 / 4 "  0.00 0.00 0.00 3.00  0.0 103.0-  
3,! 8" 0.00 0.00 0.00 0.00 0.0 

#C 0.00 0.00 3 . 0 3  0.33 0.0 t33 .  n 
#lo 6,OO 0.00 0.00 0.00 0.0 f00.0- 

r20 0.00 0.03 0.0s . 3 . 0 3  0.0 :oo. 3 

#60 1.55 1.57 0.02 0.33 0.1 9 9 . 9  

#io0 1 . 5 7  ;.Sa 0.0: C . 0 4  3 . :  . 9 9 . 9 -  

0.0 :oo.o- #40 1.56 i.57 C.0i C.Oi 

1.55 1 . 5 9  0 .34 3.38 3 . 2  39.8 #230 



JOB NO. 2066-03 

BORING NO. 8+75 SAK?3S3 ~ Q C ~ C Y  Sr.ats 
DEPTH 
SAMPLE NO. #14 WASE SILVS Yes 

7 2 . 0  . DATZ TZSTzD 03-20-92 TXG 

SOIL DESCR. Bulk (Jar) 3ZY sz3vE NO 

Hydrometer # ASTM 152 H Temp., 3cg. C 22.0 

Dcflocculant Sodium Hexametaphosphate X of Total Samph :oo.c 

Sp. Gr. of Soil 2 . 8 1  Temp. Coef. K 0.0;272 
Value o f  "a" 0.97 W t .  Dry Sample "Wn 52.922 

Dcfloc. Corr'n 5.0  
Menlscus Corr'n -1.0 

m 

Elapsed Yydrornctcr Reading 
Time Originai Corrected 
(min) " -3 " 

0.0 
0 . 5  
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
3 0 . 0  
6 0 . 0  
120.0 
2 5 0 . 0  

1 4 4 0 . 0  

-- -- 
5 7 . 0 0  5i.00 
57.00  51.00 
5 7 . 0 0  5 1 . 0 0  
5 7 . 0 0  5 1 . 0 0  
5 5 . 5 0  49.50 
5 3 . 5 0  47.50 
5 1 . 0 0  45 .00  
4 8 . 0 0  52.00 
4 4 . 5 0  3 8 . 5 0  
3 7 . 0 0  3 1 . 0 0  

:OORa/W 

Grain 3iamet.i = K*(SQRT(L/T!) 

-- 
9 3 . 3  
9 3 . 3  
9 3 . 3  
9 3 . 3  
9 0 . 5  
3 6 . 9  
82 .3  
7 6 . 8  
70 .4  
5 6 . 7  

x Effecltve Grain 
Total Depth Diameter 

t=)  - Sampie Y 

-- 
9 3 . 3  
9 3 . 3  
9 3 . 3  
93 .3  
90.5  
8 6 . 9  

1 6 . 8  
7 0 . 4  
56.7 

8 2 . 3  

-0 -0 

6 . 9 4  0 .0474 
6 .94  0.0336 
6 .94  0.0237 
6 .94  0.0250 
7 . ; 9  0.0088 
7 . 5 2  3.0064 
1 . 9 3  0 .0046 
8 . 4 2  0.0034 
8 . 9 9  0.0024 

23.22 0.001: 
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CLISNT Westax! - 508 XO. 2066-03 

SORING NO. 8+75 
X P T H  75.0 
SAM?LE KO. xi4 
SQZL 3ESCR. 3ulk (3ar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet S o i l  61 ?an ( g )  
ut. D r y  S o i l  61 Pan (g )  
Wt. L o s t  Moisture :g )  
ut. of Pan Only (!?I 
Wt. o f  Dry Soil ( Q )  
Y o l s t u r e  Content % 

Wt. Bydrom. Sample Wet (g) 
W t .  Jyarom. Sample D r y  (g )  

3 8 . 8 3  
37.79 

r . 0 4  
3.55 

3 4 . 2 4  
3 . 0  

5 5 . 3 9  
5 3 . 4 1  

SAX?LZ:3 3ocicy Slats 
n m- ; r A d ~  ZZSTZ3 
WAS2 SZZV2 Yes 
3RP Si2V3 so 

03-20-92 X i  

WASH S X V E  ANAS'ISZS 

Ut. Toraf Sample 
Wet (g i  55.39  

weight of + X10 
3etiore Wasnfng (g)  0.00 
Wtig.it of + 110 
A f t e r  Washirrg : Q )  0.03  
Weight of - XlO 
Weight of - +10 

Wt. Total Sample 

Wet ( S I  55.09 

3ry (g )  53.47 

Dry :SI 

Caic. Wt. llW1l :G) 5 3 . 4  
Caic. ?ass + XIO 0.00 

S i eve Pan XZldfV. IZlZfV. Y- .  cuz . f 
Number Weignt Wt. + Pan Ut. ut. x Finer 
;Sire) :SI) t s r l  Retai=. !?etain. Reta23. 3y Wt. 

n.... 

1 1/2"  0.00 0.00 0.00 0.00 0.0 100.0 
3!C" 0.00 0.00 0 . 3 0  0.00 0.2  1oo.c - 
3: aii 0.00 0.00 0.00 0.00 0.0 

X i 0  0,oo 0.00 0.00 0.00 0.0 100.0- 

200. 0 
0.00 0 . 0 3  0 . 3 c  0 . 3  100.0- x4  0.00 

x20  i.57 1 . 5 8  0 . 3 1  ' c.9: 3 . 0  :33.0 
#40 z . 5 6  i.57 0.01 0 . c 2  0 . 0  ;oo.o- 
#60 1 . 5 7  1 . 5 8  3 . 0 5  0 . 0 3  0.1 9 9 . 9  

x:oo 2 . 5 5  1 . 5 8  0.03 0 . 0 6  0.i 99.9- 
1 2 3 0  1 . 5 6  7 . 2 5  5 . 6 9  5 . 7 5  1 0 . 8  8 9 . 2  



- 
CLZENT We8ton JOB NO. 2066-03 

BORING NO. 8+7S SA!!Lf3 Aociry I l a t s  

S M L E  NO. Ilrl4 WASS SZLVS Yes 
SOIL DESCR. 3ulk (Jar) 32Y SflVE YO 

OSPTH 75.0 3ATE TESTED 03-20-92 ZXT 

Hydrometer # ASTM IS2 i: Temp., Dag. 2 2 2 . 3  
Sp. Or. o f  Soil 2.72 Temp. Coaf. X o.c:305 
Value of "a" 0.99  W t .  Dry Sampie "W"  53.465 
Deflocculant Sodium Hexametaphospnrte % o f  Total Sample - z0C.C 
Defloc. Corr'n 5.0 
Meniscus Corr In -1.0 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min) 100Ra/W 11 R It 

0.0 -- 00 

0.5 51.00 45.00 
1.0 4 7 . 0 0  43 .OO 
2.0. 4 5 . 0 0  39.00 
5 I O ,  42.50 36.50 
15.0 40.50 34.50 
30.0 38. 50 32.50 
60.0 3 7 . 5 0  31.50 

1 2 0 . 0  36.00 30.00 
2 5 0 . 0  33.50 27.50 

1440.0  2 7 . 5 0  21.50 

Grain Diamat- - K*(SQRT(L/T)) 

00 

83.0 
75.6 
72.9 
67.3 
63.6 
59.9 
58.1 
55.3 
50.7 
39.7 

Y Effecitve Grafn 
n rota: Depth Diameter 

(=I v Sampie d 

-0 

83.0  
75.6 
71.9 
67.3 
63.6 
59.9 
58.1 
55.3 
50.7 
39.7 

0- 00 

7.93 0.0520 
8.58 0.0382 
8.91 0.027s 
9.32 0.0178 
9.65 0.0:OS 
9.98 3.0375 

10.14 0.0054 
10.39 0.0038 
10.80 0.0027 
1 L . 7 8  0.00:2 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

- 
CLIENT Westom 

BORING NO. 9+00 
DEPTH 7 . 5 '  
SAMPLE NO. # l o  
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & Pan (g )  
Wt. Dry Soil & Pan (g)  
Wt. Lost Moisture ( g )  
Wt. of Pan Only ( 9 )  
Wt. of Dry Soil (!?I 
Moisture Content Y 

Wt, Hydrom. Sample Wet (g)  
Wt. Hydrom. Sample Dry (9)  

Si eve 
Number 
(Size) 

1 1/2" 
3/4" 
3/8" 

#4 
# l o  

#20 
#40 
X60 
#loo 
X230 

Pan Indiv. 
Weight Wt. + Pan 

(9 )  (!?I 

0 .00 0.00 
0.00 63.40 
Q.00 47.28 
0.00 19.16 
0.00 17.07 

1 . 5 7  2 . 3 9  
1 . 5 7  3 .85  
1 . 5 6  3 . 8 3  
1 . 5 6  4 . 3 3  
1 . 5 7  6 . 9 4  

39.53 
38.25 

1 .28 
3 . 5 8  

34.67 
3 . 7  

55.02 
53.06 

Indiv. 
Wt. 

Retain. 

0.00 
63 .40  
47.28 
19.18 
17.07 

0 .82  
2 .28  
2 . 2 7  
2 . 7 7  
5 .37  

JOB NO. 2066-03 

J 

e 
Rocky Flats SAMPLED 

DATE TESTED 03-11-92 SR 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

W t .  Total Sample 

Weight of + X10 
Before Washing (9)  
Weight of + # l o  
After Waahing (g) 
Weight of - X10 

Weight o f  - # l o  

Wt. Total Sample 

Wet (g)  

Wet (0) 

Dry (g )  

Dry (g)  

Calc. Wt. "W" (g)  
Calc. Mass + #lo 

CW. CW. 
Wt. x 

Retain. Retain. 

0.00 0 . 0  
63 .40  10 .9  

110.68 19 .1  
129.86 22.4  
146.93 25 .3  

0 . 8 2  2 6 . 5  
3 . 1 0  29 .7  
5 .37  3 2 . 9  
8 .14  36 .8  

13.51 44 .3  

ADVANCED 

x 
Finer 
By Wt. 

100.0  
89.1- 
80.9  
77.6/  
74.7- 

73.5  
70.3- 
6 7 . 1  
63.2  
55 .7  

596.63 

1S9.56 

146.93 

431.07 

433.69 

580*6?. 71.03 

17.98 

TERRA TESTING, ISC. 



HYDROMETER AKALYSIS - SEDIMENTATION DATA 

CLIENT We8tom - ZOB NO. 2066-03 

BORING NO. 9+00 SAMPLED ROCKY Fhts 

SAMPLE NO. #lo WASH SIEVE Yes 
DEPTH 7.5' _. . DATE TESTED 03-11-92 SR 

SOIL DESCR. Bulk (Jar) DRY SIEVS 30 

Hydrometer # ASTM 152 H Temp., Dag. C 22.3 
2.75 Temp. Coaf. K 0.01 294 Sp. Gr. of Soil 

Value o f  "a" 0.98 Wt. Dry Sample "W" 72.032 
Deflocculant Sodium Hexametaphosphate % o f  Total Sample - 200.0 
Defloc. Corr'n 6.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effecitvc Grain 
Time Original Corrected Total Depth Diamtte? 
(min) 100RaiW Sample L (m) 0 3 It 

0.0 
0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
190.0 
1440.0 

-- 
44.00 
41.00 
40.25 
37.25 
35.25 
33.25 
31.50 
29.50 
28.75 
25.00 

-- 
37.00 
34.00 
33.25 
30.25 
28.25 
26.25 
24.50 
22.50 
21.75 
18.00 

-- 
51.0 
46.9 
45.9 
41.7 
39.0 
36.2 
33.8 
31.0 
30.0 
24.8 

-- 
51.0 
46.9 
45.9 
41.7 
39.0 
36.2 
33.8 
31.0 
30.0 
24.8 

00 -- 
9.07 0.0551 
9.57 0.0400 
9.69 0.0285 
10.18 0.0185 
10.51 0.0108 
10.84 0 . 0 0 7 6  
11.12 0.0056 
11.45 0.0040 
11.58 0.0032 
12.19 0.03i2 

A3VAXCED TEIZRA TZSTING, ISC. 
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CLIENT We8toa - 

MECHANICAL ANALYSIS - SlEVL TEST DATA 

BORING NO. 9+00 
DEPTH 1 9 . 8 '  
SAMPLE NO. # l o  
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g )  
Ut. Dry Soil & Pan ( g )  
Wt. Lost Moisture ( g )  
Wt. of Pan Only ( Q )  
Wt. o f  Dry Soil (g)  
Moisture Content % 

Wt. Hydrom. Sample Wet (g)  
Ut. Hydrom. Sample 9ry (g)  

3 9 . 4 6  
3 7 . 8 9  

1 . 5 7  
3 . 7 7  

34 .12  
4 . 6  

55 .05  
5 2 . 6 3  

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 03-11-92 SR 
WASH SIEVE Ye8 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Welght of + X10 
Before Washlng (g) 
-Weight of + #lo - 
After Washing (g)  
Welght o f  - X10 

Weight of - #lo 
Ut. Total Sample 

Wet to) 

Wet 1g) 

Dry (g)  

Dry (g)  

Calc. Wt. ttWtl ( g )  
Calc. Mass + #10 

Sieve Pan Indiv. Indiv. CUm. C W .  
- Number Weight Wt. + Pan Wt. ut. f 

( Q )  Retain.  Retain. Retain. ( S i z e )  ( Q )  

1 1/2" 0.00 0 .00  0.00 0 . 0 0  0 . 0  
3/4" 0.00 7 1 . 0 5  71 .OS 7 1 . 0 5  1 1 . 6  
3/8" 0.00 2 9 . 4 1  2 9 . 4 1  1 0 0 . 4 6  16 .4  

X4 e. 00 1 2 . 6 8  1 2 . 6 8  113 .14  1 8 . 4  
21 .1  #lo 0; 00 1 6 . 1 7  16 .17  129.31 - 

x20 
#40 
X60 

#loo 
X230 

1 . 5 7  3 . 5 1  i . 9 4  r . 9 4  2 4 . 0  
1 . 5 5  3 . 1 3  1 . 5 8  3 . 5 2  2 6 . 4  
1 . 5 7  2 . 6 6  1 . 0 9  4 . 6 1  2 8 . 0  
1 .55  2 . 7 3  1 . 1 8  5 . 7 9  29 .8  
1 . 5 6  3 . 5 9  2 . 0 3  t . 6 2  3 2 . 8  

ADVANCE3 

f 
Finer 
By Wt. 

100.0 
8 0 . 4 -  
8 3 . 6  
81.6' 
78.9-  

7 6 . 0  
73.6-  
7 2 . 0  
70 .2  
6 7 . 2  

635 .80  

204.63 

129 .31  

431.17 

484.21 

613'520 6 6 . 6 8  

14.05  

TERRA TESTING, INC. 



HYDROMETER ANALYSIS SEDiMEhTATION DATA 

- 
CLIENT Weatsn 

BORING NO. 9+00 
DEPTH 19.8' 
SAMPLE NO. #lo 
SOIL DESCR. Bulk (Jar) 

. .  

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 03-11-92 SR 
WASH SIEVE Yes 
DRY SIEVE NO 

Hydrometer (It ASTM 152 H Temp., Deg. C 22.0 

Deflocculant Sodium Hexametaphosphate t o f  Total Sample 100.0 

Sp. Gr. o f  Soil 2.76 Temp. Coef. K 0.01290 
Value of "amt 0.98 Wt. Dry Sample "Ut* 66.68; 

Dcfloc. Corrln 6.0 
Meniscus Corrln -1.0 

T 
Elapsed Hydrometer Reading x Effecitvc Grain 
Time Original Corrected Total Depth Diameter 
bin) 100Ra/W Sample L (m) 11 R It 

0.0 -- 0- 

0.5 49.00 42.00 
1.0 48.00 41.00 
2.0 47.75 40.75 
5.0 46.50 39.50 
15.0 45.00 38.00 
30.0 43.25 36.25 
60.0 41.50 34.50 
120.0 39.00 32 .OO 
190.0 38.00 31.00 
1440.0 37.00 30.00 

0 

Grain Diameter - K*(SQRT(L/T)) 

-_ 
61.6 
60.1 
59.8 
57.9 
55.7 
53.2 
50.6 
46.9 
45.5 
44.0 

-- 
61.6 
60.1 
59.8 
57.9 
55.7 
53.2 
50;6 
46.9 
45.5 
44.0 

-0 -_ 
8.25 0.0524 
8.42 0.0374 
8.46 0.0265 
8.66 0.0170 
8.91 0.0099 
9.20 0.0071 
9.48 0.0051 
9.89 0.0037 
10.06 0.0030 
10.22 0.001; 

ADVANCED TERRA TZSTIYG, ISC. 
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CLIENT Weston SOB SO. 2066-03 

BORING NO. 9+00 
DEPTH 26.0' 
SAMPLE NO. *I4 
SOIL DESCR. auik (Jar) 

MO I STURL DATA 

HYGROSCOPIC Yes 

NATURAL NO 

W t .  W e t  Soil 61 ?an (g )  
U t .  Dry Soil 61 Pan (g )  
ut. Lost Moisture (0) 
Ut. of Pan Only (9) 
U t .  of Dry Soil (0 )  
Moisture Content % 

Ut. Hydrom. Sample Wet (g )  
U t .  Hydrom. Sampie Dry (g )  

38. i6 
31.39 
0.77 
3.73 

33.66 
2.3 

55.01 
53.78 

SAWLED ROCKY ? ;8%S 
DATZ TSSTZSIZ) 03-20-92 ?SY 
W A S 5  SZZV': Y e 8  
DRY SIZVE YO 

WASE SZLVf ANALYSZS 

Ut. Tot8i Smpia 
Wet ( 0 )  675.:6 

Weight o f  + #lo 
3efore W a s h i n g  (g)  344.34 
Weight of  + e13 
After W8Shhg is) 33s. :s 
Weignt of  - #lo 
Weight of  - #fO 
Ut.  Tota? Sample 

Wet (c; 330.82 

3ry (g)  332.38 

Dry :gj  667.56 

Caie. W t .  "W" ( 0 )  107.53 
Calc. Xass + #lO 53.7* 

Sieve Pan Indiv. Ineiv. Cum. Cum. Y 
Number W e i g h t  W t .  + ?an Ut. W t .  Y Finer 
( S i r e )  (9) (!3) Retai>. Retain. Retain. 3y Ut. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 iOO.0 
3/4" 0.00 92.62 92.62 92.62 13.9 86.:- 
3/8" 0.00 129.86 229.86 222.48 33.3 66.7 

x4 0.00 63.56 63.56 286.04 42.8 57.2 - 
#lo 0.00 47.55 47.55 333.59 50.0 50.0 - 

#20 
#40 
#60 

#loo 
t230 

1.56 11.40 9 . 6 4  . 9 . 8 4  59.: 40.9 

i.31 5.02 3.71 28. a9 76.8 23.2- ,q.L, 

1.55  :1.55 :o.co l9.84 68.4 31.6- 
:.55 6.89 5.34 25.:8 73.4 26.6 

:.Si 5.78 4.2: 33. :O 80.8 r9.2 



BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer # 
Sg. Gr. of Soil 
Value of  "att 
Deflocculant 
Defioc. Corr'n 
Heniscus Corr'n 

9+00 
'26.0' . 
#I4 
Bulk (jar) 

ASTM 152 H 
2.77 
0.98 

5.0 
-1 .0  

Sodiua Hexametaphosphate 

m 
* 

Efapsed Hydrometer 2cading 
Tine Original Corrected 

I* 3 It (min) 

-- -- 0.0 
0.5 24. SO i8.50 
1.0 24.00 18.00 
2.0 23.50 17.50 
5 .o, 23.00 I?. 00 
15.0 21.75 T5.75 
30.0 21.00 15.00 
60.0 20.75 14.75 
120.0 20.75 14.75 
250.0 20.00 14.00 
1440.0 19.00 13.00 

Grain Dfamet8~ - K*(SQRT(L/T)) 

% 
Total 

1OORa/W Samgic 

JOB XO. 

SAM?533 

2066-03 

Roc- Fiats 
DATE T I S 1 3  03-20-92 ZS'J 
WASH SZZVZ Yes 
3RY s:zvz 30 

Temp., 3eg. C 22.0 
Temp. Coef. X 0.01287 
W t .  Dry Sample "Wt' :07.499 
I o f  Total Sampic . 3OO.C 

Sffecitve Grain 
Depth 

L 

-- 
2 6 . 8  
16.3 
15.9 
15.4 
i4.3 
13.6 
13.4 
13.4 
12.7 
iz.8 

-- -- 
26.8 i2.27 
16.3 12.35 
i5.9 12.44 
i5.C T2.52 
i4.3 i2.72 
13.6 12.85 
23.4 12.89 
13.4 12.89 
i2.7 i3.01 
11.8 13. :7 

-- 
0.0638 
0.0452 
0.0321 
0.0204 
O.Oii9 
0.0084 
0.0060 
0.0042 
0.0029 
3.00i2 
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J 
MtCHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Woston 

BORINO HO. - 9+00 
DEPTR Sl.8' 
SAMPLE NO. tl4 
SOIL DESCA. Bulk (J8r) 

MOISTW DATA 

KYGROSCOPIC Yo. 

NATURAL No 

ut. Wet S o i l  & P m  (0) 
ut. D r y  S o i l  & P i n  (0) 
ut. Lost Moisture (0) 
Ut. of Pan Only (0) 
Wt. o f  Dry Soil (0) 
Moisture Content X 

Ut. Hydrom. Simplo Wet (0) 
Ut. Hydron. Sample Dry (0) 

Sieve 
Number 
( S i z e ) .  

1 1/2n 
3/4" 
3/8" 

#4 
#lo 

t20 
# I O  
#60 

#loo 
t230 

38.82 
37 . 88 
0.94 
3.58 
34.30 
2.7 

55.03 
53 . 56 

JOB NO. 2066-03 

SAMP- Rocky Flzts 
DATt TESTED 03-20-92 TNU 
WASR SIm Yos 
DRY S f t V t  NO 

Wt. Tot81 S8Rple 
M t  (0) 669.45 

Weight of + 810 ~ 

Beforo Washing (0) 335.21 
Woight of  + 810 
After Washing (0) 317.63 
Weight of - 810 

Wot (g) 334.24 
Weight O f  - 810 
W t .  Tot81 QIILpfO 

Dry  (0) 342.44 

D r y  (g) 660.07 

C 8 l C .  Wt* "W" (0) 103.24 

Pan Indiv. Indlv. CUn. cur. X 
We5ght Ut. + Pan Ut.  ut. x Finer 
(0) (0) R0t.h. ROt8fn. Rotran. By W t .  

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 81.35 01.3s 81.35 12.3 07.7- 
0.00 109.80 109.80 191.15 29.0 71.0 
0.00 73.93 73.93 265.08 40.2 59.8- 
0.00 52.55 52.55 317.63 48.1 51.9 - 

1.S6 11.13 9.51 9.57 67.4  42.6 
1.55 9.11 7.56 17.13 64.7 35.3- 
1.57 6.35 4.?8 21.91 69.3 30.7 
1.57 5.53 3.96 25.87 13.2 26.8 - 
1.56 6.76 5.20 31.07 70.2 21.8 =3 

ADVANCED TERRA TESTING, IN e 



HYDROMCTLR ANALYSIS 0 SEDIM&HTATION DATA 

CLIENT Weaton 

BORINQ NO. 9-0 
DEPTE 31.8'  
SAMPLk NO. 814 
SOIL DESCR. Bulk (J8r) 

JOB NO. 2066-03 

SU3PLED AOclcy ? h t 8  
DATt TtSTED 
WASH SIEVE Y8a 
DRY S I E n  NO 

03-20-92 THO 

Kydromoter 8 ASTU 182 I T8mp., D8g. C 22.0 
Sp. Or. o f  S o i l  2.13 Temp. Coef. It 0.01301 
V8lUe Of 0.98 Wt. Dry Sample "Wm 103.239 
Def locculant S O d l U  Eexam8taphoaph8t8 X O f  Tot81 Q m p h  100 . 0 
Defloc. Corr'n 8.0 
M8ni8cu8 Corr'n -1.0 

T 
tlap8ed Hydrometer Re8dlng x Ef fecitvo Orrln 
Tim8 Origin81 Correct8d Total D8pth Di8met.c 
b i n )  "R" loORa/W Sample L 

0.0 0. 

0.5 27.50 
1 . 0  25.75 
2 .0  25. 50 
5 .0  24.50 

15.0 22.00 
30 .O. 21.50 
60.0 21.00 

120.0 21.00 
250.0 19.50 

1440.0 19.00 

0. 

21.50 
19.75 
19. 50 
18.50 
16.00 
15.50 
15.00 
15.00 
13.50 
13.00 

Gr8in Dlamater = IC*(SQRT(L/T)) 

0. 

20.5 
18.8 
18.6 
17.6 
15.3 
14.8 
14.3 
14.3 
12.9 
12.4 

-- 
20.5 
18.8 
18.6 
17.6 
15.3 
14.8 
14 .3  
14 .3  
12.9 
12.4 

-- -- 
11.78 0.0632 
12.07 0.0452 
12.11 0.0320 
12.27 0.0204 
12.68 0.0120 
12.76 0.0085 
12.88 0.0060 
12.85 0.0043 

13.17 0.0012 
13.09 0.0030 

* ADVANCED TERRA TESTING, INC. 
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CLIENT Weatoa - 
SORING NO. 9+00 
DEPTH 40.0' 
SAMPLE NO. x:c 
SOIL DESCR. 3 u l k  (3ar) 

MOIST'JRE 3ATA 

XYGROSCOPIC Yes 

NATURAL NO 

wt. Wet Soil & ?an (g)  47.90 
Wt. 3ry Soii & ?an (g )  46.94 
Wt. Lost Moisture (g )  0.96 
wt. of ?an Oniy (9 )  3.83 
ut. o f  Dry Sof; ( Q )  43.11 
Moisture Content X 2.2 

Wt. Hydrom. Sample Wet ( 9 )  55.02 
Wt. Hydrom. Sample Dry (9)  53. a2 

;OB NO. 2066-03 

WASS SZZVZ ANALYSZS 

Ut. Total Sample 

Weight of + e10 
Seforc Washing (g)  
Weight of + t 1 0  
After Washir.g [SI 
Weight o f  - X10 

Weight of - #lo 
Ut. Total Samgie 

Wet f g )  

Wet (g )  

3ry :gl 

3ry fg) 

Calc. Wt. "W"  IC: 
Calc. Mass + XlO 

Sieve ?an Indiv. Indiv. Cum. CUre. % 
Number Weight Wt. + Pan Wt. Wt. X Bine? 
(Size) (g )  ( g )  Retain. Actafi. Retain. By Wt. 

: 11'2'' 0.00 0.00 0.00 0.00 0.0 :co. 0 
344" 0.00 21.05 21.05 21.35 3.5 96.5 - 
3: air 0.00 2.16 2.16 23.21 3.9 96.i 

X4 0.00 3.88 3.68 27.39 4.6 95.4- 
X10 0 ,oo  5.38 5.38 32.41 5.5 94.5 - 

x20 
9r40 
X60 

X i 0 0  
X230 

607.19 

38.25 

32.66 

568 94 

562.0: 

5g4'6;. 56.93 
3.:; 

: .58  2.27 0.69 0.69 6.7 93.3 
1.57 2.92 1.35 2.04 9.0 91.0- 

1 . 5 7  3.02 : .45 . 4 . 5 1  13.4 
L.56 2.58 1.02 3.06 i 0 . 8  89.2 

86.6 
1.56 6.34 4 . 1 6  9.29 2i.8 18.2-  '? 



BORING NO. 9+00 
3EPT9 40.0' 
SAMPLZ NO. #14 
SOIL DESCR. Sulk (Jar) 

;OB SO. 2066-03 

SAVl?LE3 Rocky ?Lars 
3ATZ TZSTP3 03-20-92 TXJ 
WASX SZZVZ Yes 
3RY SiZVE SO 

Sydrometer CC ASTM 152 H Temp., 3eg. C 22.3 

9eflocculant Sodlum Hexametaphosphate X of Total Sample 1oc .o  

Sp. Gr. o f  S o l i  2.73 Temp. Coef.  X 0.0230;. 
Value of "a" 0.98 U t .  Dry Sample "W" 56.932 

Defloc. Corr'n 5.0 
Yeniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effecitve Grain 
Time Original Corrected Total Depth Diameter 
(min 1 W R l I  100Ra/W Sample L (=I 

0.0 -0 

0.5 47.50 
1.0 45.00 
2.0 43.00 
5.0 40.00 
i5.0 36.50 
30.0 35.00 
60.0 33.00 

; 2 0 . 3  3 1 . 3 0  
250.0 29.00 
1440.0 25.50 

-0 -- -- -- -- 
41.50 71.7 71.7 8.50 0.0536 
39.00 67.4 67.4 8.9: 0.0388 
37.00 63.9 63.9 9.24 0.0280 
34.00 58.8 56.8 9.73 0.0181 
30.50 52.7 52.7 10.30 0.0108 
29.00 5 0 . 2  53.: ',O.b5 0.3377 
27.00 46.7 46.7 10.88 0 . 0 0 ~ s  

43.2 43.2 :1.21 3.0040 25.00 
39.8 39.8 z1.53 0.0028 23.00 
33.7 33.7 :2.:: 0.00:2 19.50 

Grain Diamet8r-= K*(SQRT(L/T)) 
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CLIENT Weston - JOB NO. 2066-03 

BOEZING NO. 9+00 SAMf353 Rociy ?la:$ 
DEPTH 52.0 DATE TESTE3 03-20-92 ZF 
SAMPLS NO. I r l C  WAS: Sf&V$ Yes 
SOIL DESCR. Bulk (Jar) 3RY SiEV3 XO 

MOISTURE DATA 

XYGROSCOPIC Yes 

NAT'JRAL NO 

Wt. Wet Soil & Pan ( g )  
Ut. Dry Soil & Pan (9 )  
Wt. Lost Moisture [g )  

Moisture Content k 

Wt. o f  Pan Only (SI) 
Wt. of Dry Sofl  ( Q )  

Wt. Hydrom. Sample Wet {g)  
Ut. Hydrom. Sample Dry (g )  

37.24 

i.36 
35-88 

3.77 
32.i: 

4.2 

55.05 
52.82 

WASE SIEVP, ANASYSiS 

ut. Total Sample 

Wezght of + #lo 
Before Washing (g)  
Weight of + X13 
Atter Washing 
Weight o f  - #lo 
Weight o f  - # I O  

Ut. Total Sample 

Wet (gl 552.36 

0.49 

0.39 

Wet {gl 551.57 

Dry !gl 529.25 

Dry- (g)  529.64 

Calc. Ut. 'IW" (91 52.6 a - 
Calc. Mass + #io 0.04 

Sieve Pa3 Indfv. In6:v. C'JE . CUE. % 
Number Weight Ut. + Pan Ut. Wt . % T'fncr 
(Site I ( g )  ( 0 )  RetaiE. 3etain. 3etaiz. 3y Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
314" 0.00 0.00 0.00 0.00 0.0 133.0 - 
3iw8 0.00 0.00 0.00 0.co 0.0 :oo.o 

#tc 0.00 0.00 0.03 0.00 0.0 ;oo.  0- 
#lo 23.. 00 0.39 0.39 0.39 0.1 99.9- 

+20 1.55 z .6:  0.36 0.06 0.2 99.8 
X 4 0  1.58 1.92 0.34 0.40 0.8 99.2 
#60 i.46 2.09 2.63 1.33 2.0 98.0 

#loo 1.56 2.20 0.64 2 . 6 1  3.2 96.0 
#230 :.57 2.44 0 . S 7  2.54 4.9 95.1 

<a 
-c- 



- 
CLIENT Weston 

30RXNG NO. 
DEPTH 
SAMPLE NO. 
SOfL DESCR. 

Hydrometer X 
Sp.  Or. of So l1  
Value o f  "att 
Dcflocculant 
Defloc. Corr'n 
Xcniscus Corr'n 

- ;OB NO. 2066-03 

9+00 
5 2 . 0  
#lC 
3ulk (Jar) 

SAVZLZD Rocrcy Fiats 
3AT3 TESTSD 03-20-92 T?Ji; 
WASE SISVS Yes 
X Y  SIEVf NO 

Temp., Des. C 2 2 . 0  

0 . 9 7  Wt. Dry Samgre "W" 5 2 .  a56 
0.01305 

Sodlum Hexametaphosphate % of Total Samgie 100.0 

m 
ASTM 152 S 

2 . 7 9  4cmp. Coef. X 

5 . 0  
-1.0 

T 
Elapsed Hydrometer 3eadfng 
Time Original Corrected 
(min 1 0 3 I t  

0 . 0  -- 
0 . 5  5 4 . 0 0  
1 . 0  53 .50  
2 .o. 53 .25  
5 . 0  5 3 . 0 0  

1 5 . 0  5 1 . 5 0  
3 0 . 0  5 0 . 5 0  
6 0 . 0  4 8 . 5 0  

1 2 0 . 0  4 6 . 5 0  
2 5 0 . 0  4 4 . 0 0  

1 4 4 0 . 0  3 8 . 5 0  

-- 
4 8 . 0 0  
47 .50  
4 7 . 2 5  
47.30 
45 .50  
4 4 . 5 0  
4 2 . 5 0  
4 0 . 5 0  
3 8 . 0 0  
3 2 . 5 0  

iOOiia/W 

-- 
8 8 . 3  
87 .4  
8 6 . 9  
86 .4  
8 3 . 7  
8 1 . 8  
7 8 . 2  
7 4 . 5  
6 9 . 9  
5 9 . 8  

Grain 3iamct.r-= K*(SQRT(L/T)) 

% Effecitve Grain 
Zota: 3cptn Diamezer - Samgie rl 

-0 

88.3  
87 .4  

8 6 . 4  
83.7  
81 .8  
7 8 . 2  
7 4 . 5  
6 9 . 9  
5 9 . 8  

a 6 . 9  

0- -- 
7 . 4 3  0 .0503 
7 . 5 2  0.0358 
7 .56  0.0254 
7 . 6 0  0.016: 
7 .84  0.0094 
8 .01  0 .0067 
8 .34 0 .0049 
8 . 6 6  0.0035 
9 . 0 7  0 .0025 
9 . 9 8  0.0Oi: 
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MECHANICAL ANALYSIS 0 SIEVE TEST DATA 

JOB 80. 2066-03 

BORINQ NO. = w o o  
DEPTH 60.0' 
SAMPLE NO. 814 
SOIL DESCR. Bulk (3.r) 

SAMPLED Rocky F1.t. 
DATE TESTED 03-20-92 TNC 
WASH SIWt Yos 
DRY SI- No 

MOISTURZ: DATA WASH Sfma ANALYSIS 

KYGROSCOPZC Y88 
514.11 

NATURAL NO 
0.75 

Wt. Wet Soil & Pan (g) 
Wt. Dry Soil & Pan (g) 
Wt. Lo8t Moisture (g) 

Molature Content f 

Wt. of Pan Only (g) 
Ut. of  Dry Soif  (9) 

38.50 
37.28 
1.22 
3.72 
33. 56 
3.6 

O.?4 

513.36 

498.36 

496.10 

Wt. Kydrom. Samplo Wet (g) 
Wt. Hydrom. Sample Dry (g) 

55.05 
53.12 

C8lC. w t .  "W" (g) 
C8lC. M.88 + 810 

Sfcvo 
Number 
(Sfze) 

Pan 
Welght 

(g) 

Indiv 
Wt. + Pan 

(9)  

Indlv. 
Wt. 

Ret8in. 

C U .  
Wt. 

Retain. 

f 
Finer 
By Wt. 

1 1/2" 
3/4" 
3/8" 

#4 
#lo 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.74 

0.00 
0.00 
0.00 
0.00 
0.74 

0.00 
0.00 
0.00 
0.00 
0.74 

0.0 
0.0 
0.0 
0.0 
0.1 

100.0 
100.0- 
100.0 
100.0 - 
99.9- 

0.2 99.8 
0 .4  99.6- 
0.6 99.4 
0.8 99.2 
1.1  98.3- 

lt20 1.86 1.60 0.04 0.04 
140 1.S6  1.65 0.09 0.13 
#SO 1.55 1.64 0.09 0.22 

#loo 1.55 1.68 0.13 0.35 
e230 1.56 2.04 0.48 0.83 

'. ADVANCED TERRA TESTING, 



HYDROMtTtR ANALYSIS - StDfM&NTATION DATA 

e We*ton 
BORING NO. - 9+00 
DEPTH 60.0' 
SAMPLE NO. 114 
SOIL DISCR. Bulk .(Jar) 

JOB NO. 2066-03 

SAMPLtD Rocky Flat8 
DATB TESTED 03-20-92 TNU 
WAS8 SILVt y85 
DRY SIEVE lo 

Hydrom8ter 8 ASTM 152 B Temp., Dog. C 22.0 

Dcflocculurt Sodlum Bexrset8phomphate X o f  Tot81 S8mple 100.0 

Sp. Or. of  Sol1 2.70 T8IPp. C0.f. ]t 0.01312 
V8lU8 O f  0.99 W t .  Dry S8mple "Wm 53.197 

Defloc. Corr'n 5.0 
Mml8Cum Corr'n -1.0 

T 
Elap8ed Bydromctar Rerdlng x &ffecltV. Gr8in 
Time Original Corrected Tot81 Depth D18met.r 
(aria) "R" lOOR./W Saalple L (m) 

0.0 -0 

0.5 56. SO 
1.0 56.00 
2.0 55.50 
5.0 S5. 50 
15.0 55.00 
30.0 53.00 
60.0 50.50 
120.0 48.00 
250.0 44.00 
1440.0 37. SO 

0- 

50.50 
50.00 
49. 50 
49.50 
49.00 
47.00 
44. SO 
42.00 
38.00 
31.50 

Grain Diameter = K8(SQRT(L/T)) 

0- 

94.0 
93.0 
92.1 
92.1 
91.2 
87.5 
82.8 
18.2 
70.7 
58.6 

0- 

94.0 
93.0 
92.1 
92.1 
91.2 
87.5 
82.8 
71.2 
70.7 
58.6 

-0 -0 

7.02 0.0492 
t.11 0.0350 
7.19 0.0249 
7.19 0.0157 
7.27 0.0091 
7.60 0.0066 
8.01 0.0048 
8.42 0.0038 
9.07 0.0025 
10.14 0.0011 

ADVANCED TERRA TESTING, INC. 



E 
3i 

WD13M A8 U3SW03 lN33U3d 

€ 







J 

MECHANICAL ANALYSIS - SfSVE TZST DATA 
0 

CLIENT westan - JOB NO. 2066-03 

BORING NO. 9+50 
DEPTH 5' 
SAMPLE NO. #ll 
SPIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet soil 61 Pan (g) 
Wt. Dry Soil 61 Pan (g) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (sf) 
Wt. of Dry Soil ( 4 )  
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
0 

Wt. Hydrom. Sample Dry ( 9 )  

36.66 
35.72 
0.94 
3.76 
31.96 
2.9 

55.04 
53.47 

SAMPSED iZocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-16-92 SR 

WASH SIEVE ANALYSIS 

Ut. Total Sample 

Weight of + #lo 

Weight of + #lo 
After Washing (g )  1.84 
Weight of - #10 

Wet (g )  447.20 
Weight o f  - #10 

Dry (g) 434.66 
Wt. Total Sample 

Dry ( g )  436.50 

Wet (g) 449.28 

Before Washing (g) 2.08 

Calc. Wt. " W "  ( 9 )  53.70 
Calc. Mass + #lo 0.23 

S i eve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt. % Finer 
(Size) (9) ( 9 )  Retain. Retain. Retain. By Wt. 

0.0 100.0 
3/4" 0.00 0.00 0 . 0 0  0.00 0.0 100.0 

100.0 3/8" 0.00 0 . 0 0  0 . 0 0  0 . 0 0  0 .0  
#4 0.00 1.19 1.19 1.19 0.3 99.7 
# lo  0.00 0.65 0.65 1.84 0.4 99.6' 

0.00 0.00 0.00 1 1/2" 0.00 

x20 1.56 2.71 1.15 1.15 2.6 97.4 
#40  1.55 2.62 1.07 2.22 4.6 95.4 - 
#60 1.55 3.05 1.50 3.72 7.3 92.7 

#loo 1.58 3.90 2.32 6.04 11.7 88.3 
#230 1.56 6.66 5.10 11.14 21.2 76.6 

ADVANCED TSRRA TESTIXG, ZNC. 



XYDROMETER ANALYSIS - SEDIMENTATION DATA 

- 
CLIENT Westom JOB NO. 2066-03 

BORING NO. 9+50 
DEPTH 5 '  
SAMPLE NO. #11 
SOIL DESCR. Bulk (Jar) 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-16-92 SR 

Hydrometer # ASTM 152 H Temp., Deg. C 22.0 
Sp. Gr. of Soil 2.67 Temp. Cocf. K 0.01324 
Value of tla" 1.00 Wt. Dry Sample 53.697 
Deflocculant Sodium Hexametaphosphate fir of Total Sample 100.0 
Defloc. Corr'n 4.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Zffecitve Grain 
Time Original Corrected Total Depth Diameter 
( m W  100Ra/W Sample L (mm) It R I1 

0.0 
0.5 
1.0 
2.0 
5 .0  

15.0 
30.0 
60.0 

120 .0  
190.0 

1440.0 

-_ 
47.00 
45.00 
44.00 
40.75 

36.00 
33.75 
32.25 
31.00 
28.00 

38.25 

-- 
42.00 
40.00 
39.00 
35.75 
33.25 
31.00 
28.75 
27.25 
26.00 
23.00 

Grain Diameter * K*(SQRT(L/T)) 

-- 
77.9 
74.2 
72.3 
66.3 
61.7 
57.5 
5 3 . 3  
5 0 . 5  
48.2 
42.7 

-- 
77.9 
74.2 
72.3 
66.3 
61.7 
57.5 
53.3 
50.5 

42.7 
4 8 . 2  

-- -- 
8.58 0.0549 
8.91 0.0395 
9.07 0,0282 
9.61 0,0184 
10.02. 0.0108 
10.39 0 . 0 0 7 8  
10.76 0.0056 
11.00 0.0040 
1 1 . 2 1  0.0032 
11.70 0.0012 

ADVANCED TERRA TESTZNG, ZNC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

- CLIENT Weston 

BORING NO. 9+50 
DEPTH 11.5' 
SAMPLE NO. #lo 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-05-92 TNU 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Ut. Wet Soil & Pan (g) 40.28 
Wt. Dry S o l 1  & Pan (g) 39.00 
Wt. Lost Moisture (g )  1.28 
Wt. o f  Pan Only ( Q )  3.72 
Wt. of Dry Soil ( Q )  35.28 
Moisture Content % 3.6 

Wt. Hydrorn. Sample Wet (g) 55.02 
Wt. Hydrom. S a m p i e  Dry ( 9 )  53.10 

Wt. Total Sample 
Wet (g) 490.93 

Weight of + #10 
Before Washing ( g )  16.99 
Weight o f  + #10 
After Washing (g) 16.35 
Weight of - #lo 

Wet (g )  473.94 
Weight of - #lO 

Dry (g) 457.96 
Wt. Total Sample 

Dry (g) 474.3; 

Calc. Ut. "W" ( g )  54.99 
Calc. Mass + X10 1.90 

Sieve 
Number 
(Size) 

1 1/2" 
3/4" 
3/8"  
#4 
t 1 0  

x 2 0  
t 4 0  
#60 

#loo 
X230 

Pan Indiv. Indiv. Cum. Cum. % 
Weight Wt. + Pan Wt. Wt, % Finer 

( g )  (9) Retain. Retain. Retain. By Wt. 

0.00  0.00 0.00  0.00  0.0  100.0 
0.00 0.00 0.00 0.00 0.0 100.0- 
0.00 11.59 11.59 11.59 2.4 91.6 
0.00 2.05 2 . 0 5  13.64 2.9 91.1- 
0.00 2.71 2.71 16.35 3.4 96.6- 

1.56 1.74 0.18 0.18 3.8 96.2 
1.31 1.92 0.61 0.79 4.9 95.1 
1.57 2.76 1.19 1.98 7.0 93.0 

88.6 1.56 3.93 2.37 4.35 11.4 
i.57 7.19 5.62 9.97 21.6 78.4 

2 / , i+Y C lWfCL  

ADVANCED TZRRA TESTING, fNC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 
- 

CLIENT Weston 

BORING NO. 9+50 
DEPTH 1 1 . 5 '  
SAMPLE NO. #lo 
SOIL DESCR. Bulk (Jar) 

Hydrometer 8 ASTM 152 H 
Sp.  Gr. o f  Soil 2.80 
Value o f  "a" 0 . 9 7  
Deflocculant Sodium Hexametaphosphate 
Defloc. Corr'n 6 . 0  
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading t 
Time Original Corrected Total 
bin) 11 R 11 100Ra/W Sample 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
3 0 . 0  
6 0 . 0  

120.0 
250.0 

1440.0 

-- 
46.50 
44.00 
42.00 
39.00 
35.00 
33.00 
32.00 
29.50 
28.00 
2 5 . 0 0  

-- 
39.50 
37.00 
35.00 
32.00 
28.00 
26.00 
25.00 
22.50 
21.00 
18.00 

Grain Diameter - K*(SQRT(L/T)) 

-- 
69.7  
6 5 . 3  
61.7  
56.4 
49.4  
4 5 . 9  
44.1 
3 9 . 7  
37.0  
3 1 . 7  

-0 

69.7  
65.3  
61.7 
56.4 
49.4 
45.9 
44.1 
39.7 
3 7 . 0  
3 1 . 7  

JOB NO. 2066-03 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Temp., Deg. C 
Temp. Coaf. K 

Rocky Flats  

Yes 
No 

03-05-92 TNU 

22.0  
0.01276 - 

Wt. Dry Sample "W" 54.993 
t of Total Sample - 100.0 

Effecitvc Grain 
Depth Diameter 

L (-1 

-- -0 

8.66 0.0531 
9.07 0.0384 
9 .40 0.0277 
9.89 0.0180 

1 0 . 5 5 .  0.0107 
10.88 0.0077 
11 .04  0.0055 
11.45 0.0039 
11.70 0.0028 
12.19 0.0012 

ADVANCED TERRA TESTING, ZNC. 
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XECHANICAL ANALYSIS - SIEVE TEST DATA 

BORING NO. 9+50 
DEPTH 30 ' 
SLYPLE NO. #lo 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 03-21-92 3; 
WASH SIEVE Yes 
3RY SIEVE NO 

MOISTURE DATA WASH S I E V E  ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g )  
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9 )  

Moisture Content % 

Wt. of Pan Only ( 9 )  
Wt. o f  Dry Soil ( 9 )  

0 W t .  Hydrom. Sample Wet (g )  
Wt. Hydrom. Samble Dry (9 )  

52.41 
50.78 
1.63 
3.79 
46.99 

3.5 

55.04 
53.19 

Wt. Total Sampie . 
Wet ( 9 )  

Weight of + t 1 0  
Before Washing (g )  
Weight of + #lo 
After Washing (0) 
Weight of - X10 

Weight of - t 1 0  
Wet (g )  

Dry (g )  
Wt. Total Sample 

Dry ( s r )  

Calc. Wt. "Wn (g )  
Calc. Ma98 + X10 

Si eve Pan Indiv. Indiv. Cum. Cum. f 
- Number Weight Wt. + Pan Wt. Wt. % Finer 

Retain. Retain. Retain. By Wt. (Size) (SI) (9 )  

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 41.81 4 i . m  41.81 21.0 i9.0 
#4 0.00 9.89 9.89 51 .?O 26.0 74.0 
#lo aioo 15.10 15.10 66.80 33.6 66.4 

._ 

x20 
#40  
X60 

#loo 
#230 

1.55 7.65 6.10 6.10 4z.2 
1.55 7.92 6.37 12.47 49.2 
1.56 4.52 2.96 15.43 52.9 
1.56 4.13 2.57 ia oo 56.1 
1.55 5.9i 4.36 22.36 6i.5 

58.0 
50.0 
4 7 . :  
43.9 
38.5 

203.36 

99.70 

66.80 

103.66 

131.98 

198.?8 

80.:: 
26.92 

ADVANCSD TZRRA TESTING, INC. 



CLIENT Westom - 

.. 

HYDROMETER ANALYSIS - SEDZMENTATZON DATA 

BORING NO. 9+50 
DEPTH 3 0 '  
SAMPLE NO. #lo 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

Rocky Flats SAMPLED 
DATE TESTED 03-21-92 DU 
WASH SIEVE Yes 
DRY SISVE No 

Hydrometer X ASTM 152 H Temp., Deg. C 22.0  

Deflocculant Sodium Hexametaphosphate f o f  Total Sample 100.0 

Sp. Or. of Soil 2 . 7 2  Temp. Cocf. K 0.01305 
Value of "a" 0.99 Ut. Dry Sample "W" 80.::: 

Defloc. Corr'n 4.5 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effecltve Grafn 
Time Original Corrected Total Depth Diameter 
b i n )  100Ra/W Sample L (=I I1 R II 

0 . 0  -- 
0 . 5  3 4 . 0 0  
1.0 3 2 . 0 0  
2 . 0  31 . O O  
5 . 0  3 0 . 0 0  

1 5 . 0  2 9 . 0 0  
3 0 . 0  2 8 . 0 0  
6 0 . 0  2 6 . 2 5  

1 2 0 . 0  2 5 . 0 0  
2 5 0 . 0  23 .75  

1 4 4 0 . 0  2 1 . 5 0  

-- 
2 8 . 5 0  
2 6 . 5 0  
2 5 . 5 0  
2 4 . 5 0  
2 3 . 5 0  
22 .50  
20 .75  
19.50 
1 8 . 2 5  
1 6 . 0 0  

-* 

35.1  
3 2 . 6  
3 1 . 4  
30.2  
2 8 . 9  
2 7 . 7  
2 5 . 5  
2 4 . 0  
2 2 . 5  
1 9 . 7  

Grain Diamctot L K*(SQRT(L/T)) 

-_ -- -- 
3 5 . 1  10 .71  0 .0604 
3 2 . 6  11 .04  0 .0434 
3 1 . 4  11.21 0 .0309 
3 0 . 2  11.37 0.0197 
2 8 . 9  11 .53  0 .0114  
2 7 . 1  1 1 . 7 0 .  0.008: 
2 5 . 5  11.99 0.0058 
2 4 . 0  12 .19  0.0042 
2 2 . 5  12 .40  0.0029 
1 9 . 7  :2.76 0.0012 

AJVANCED TZ33A TPSTIXG, 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Weatoa 
* 

BORING NO. 9+50 
DEPTH 36.5' 
SAMPLE NO. #lo 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

Rocky Flats SAMPLED 
DATE TESTED 03-05-92 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g)  35.51 
Wt. Dry Soil & Pan ( g )  34.64 
Wt. Lost Moisture (g )  0.87 
Wt. of Pan Only (SI1 3.75 
Wt. of Dry Soil ( Q )  30.89 
Moisture Content % 2.8 

Wt. Hydrom. Sample Wet (g )  
Wt. Hydrom. Sample Dry (g )  

55.03 
53.52 

Wt. Total Sample 
Wet (g)  373.91 

Weight of + el0 
Before Washing (g )  238.20 
Weight of  + #lo 
After Washing (9 )  230.30 
Weight o f  - #lo 

Wet (g )  136.71 
Weight o f  - t 1 0  

Dry (g) 139.68 
Wt. Total Sample 

Dry (g) 369.98 

Calc. Wt. "W" ( g )  141.78 
Calc. Mass + #lo 88.25 

Sieve Pan Indiv. Indiv. Cum: Cum. x 
Number Weight W t .  + Pan Wt. Wt. % Finer 
(Size) ( g )  ( Q )  Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 64. 05 64.05 64.05 17.3 82.7 
3/8" 0.00 78.59 78.59 142.64 38.6 61.4 

X4 Q -00 52.59 52.59 195.23 52.8 47.2 
#lo 0.00 35.07 35.07 230.30 62.2 37.8- 

X 2 0  1.55 7.46 5.91 5.91 66.4 33.6 
X40 1.55 10.38 8.83 14.74 72.6 2 7 . 4 -  
X60 1.56 8.31 6.75 21.49 77.4 22.6 

XlOO 1.55 6.79 5.24 26.73 81.1 18.9 
#230 1.57 7.15 5.58 32.31 85.0 15.0 

G A Y  G - d  (66' 

ADVANCED TEEZRA TESTING, I X C .  
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Weat- 

BORING NO. 9+50 
DEPTH 36.5' 
SAMPLE NO. #lo 
SOIL DESCR. Bulk (Jar) 

Hydrometer # ASTM 152 H 
Sp. Or. of Soil 2.75 
Value o f  "an 0.96 
Deflocculant Sodium Hexametaphosphate 
Defloc. Corr'n 6.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading z 
Time Original Corrected Total 
( min 1 WRIt 100Ra/W Sample 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

, 

-- 
27. 50 
25.00 
24.50 
23.75 
23.50 
23.00 
22.00 
21.00 
20.00 
19.00 

20.50 
18.00 
17.50 
16.75 
16.50 
16.00 
15.00 
14.00 
13.00 
12.00 

14.2 
12.4 
12.1 
11.6 
11.4 
11.1 
10.4 
9.7 
9.0 
8.3 

-- 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Y e s  
DRY SIEVE No 

DATE TESTED 03-05-92 TW 

Temp., Deg. C 22.0 

f of Total Sample 100.0 

Temp. Coef. IC 0.01294 
W t .  Dry Sample "Wn 141.777 

Effccltve Graln 
Depth Diameter 

L (m) 

14.2 
12.4 
12.1 
11.6 
11.4 
11.1 
10.4 
9.7 
9.0 
8.3 

11.78 0.0628 
12.19 0.0452 
12.27 0.0321 
12.40 0.0204 
12.44. 0.0118 
12.52 0.0084 
12.68 0.0059 
12.85 0.0042 
13.01 0.0030 
13.17 0.0012 

ADVANCED TEXQA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT West6  JOB NO. 2066-03 

BORING NO. 9+50 SAMPLED 3ocky Flats 

SAMPLE NO. #lo WASH SIEVE Yes 
SOIL DESCR. Bulk (Jar) DRY SIEVE No 

DEPTH 4 6 '  DATE TESTED 03-05-92 TNU 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soi l  br Pan ( 9 )  
Wt. Dry Soil & Pan (9 )  
Wt. Lost Moisture (g)  
Wt. o f  Pan Only (g) 
Wt. of Dry Soil (g )  
Moisture Content % 

Wt. Hydrom. Sample Wet (g )  
a 

Wt. Hydrom. Sample Dry (9) 

2 9 . 5 6  
2 8 . 6 1  

0 . 9 5  
3 . 7 9  

2 4 . 8 2  
3 . 8  

6 0 . 4 8  
5 8 . 2 5  

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (g )  2 8 4 . 4 3  

Weight of + X10 
Before Wasnlng (g)  26 .33  
Weight of + X10 

1 9 . 3 4  After Washfng (g )  
Weight of  - t 1 0  

Wet (g)  258.10  
Wclght o f  - X10 

Dry (g )  255.32  
Wt. Total Sample 

Dry ( 9 )  2 7 4 . 6 6  

Calc. Wt. "W" ( 9 )  6 2 . 6 6  
Calc. Mass + #lo 4 . 4 1  

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Ut. Wt. % Flner 
(Size) (SI )  (g )  Retain. Retain. Retafn. By Wt. 

1 1/2" 0 . 0 0  0.00 0 . 0 0  0 . 0 0  0 . 0  100.0 
3/4"  0.00 0 .00 
3/8" 0.00 1 4 . 4 9  1 4 . 4 9  1 4 . 4 9  5 . 3  9 4 . 7  

0.00 0.00  0.0 100.0- 

X4 a. 00 2 . 4 6  2 . 4 6  1 6 . 9 5  6 . 2  93.8'  
X I 0  0.00 2 . 3 9  2 . 3 9  1 9 . 3 4  7 . 0  9 3 . 0 -  

#20 
X40 
#60 

X l O O  
X230 

1 . 5 7  2 . 2 2  0 . 6 5  0 . 6 5  8 . 1  9 1 . 9  
1 . 5 6  2 . 2 2  0 . 6 6  1 . 3 1  9 . 1  90.9-  
1 . 5 6  2 . 0 7  0 .51 1 . 8 2  9 . 9  9 0 . 1  
1 . 5 7  2 . 4 3  0 . 8 6  2 . 6 8  1 1 . 3  8 8 . 7  
1 . 5 5  5 . 0 8  3 . 5 3  6 . 2 1  1 7 . 0  8 3 . 0  

ADVANCED TERRA TESTING, 1%. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Weetom 

BORING NO. 9+so 
DEPTH 4 6 '  
SAMPLE NO. +10 
SOIL DESCR. Bulk (Jar) 

Hydrometer (r ASTM 152 H 
Sp. Gr. of Soil 2 . 7 3  
Value of "a*@ 0 . 9 8  
Deflocculant Sodlum Hexametaphosphate 
Defloc. Corrln 6 . 0  
Meniscus Corr'n - 1 . 0  

SAMPLED Rocky Flats 
DATE TESTED 03-05-92 TNT 
WASX SIEVE Yes 
DRY SIEVE No 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
3 0 . 0  
6 0 . 0  

120 .0  
2 5 0 . 0  

1440.0  

-- 
5 5 . 0 0  
53.00 
51 .oo 
48 00 
4 5 . 0 0  
42 .50  
40 .00  
3 7 . 5 0  
3 4 . 5 0  
30.00 

-- 
48.00  
46 .00  
4 4 . 0 0  
41 .00  
3 8 . 0 0  
3 5 . 5 0  
3 3 . 0 0  
30 .  50 
2 7 . 5 0  
2 3 . 0 0  

JOB NO. 2066-03 

T 
Elapsed Hydrometer Reading % 
Time Original Corrected Total 
( min 1 f l  R I1 100Ra/W Sample 

Grain Diametet- K*(SQRT(L/T)) 

-- 
7 5 . 4  
7 2 . 2  
6 9 . 1  
6 4 . 4  
5 9 . 7  
5 5 . 7  
51 .8  
4 7 . 9  
4 3 . 2  
3 6 . 1  

-- 
7 5 . 4  
7 2 . 2  
69 .1  
64 .4  
5 9 . 7  
5 5 . 7  
5 1 . 8  
4 7 . 9  
4 3 . 2  
3 6 . 1  

Temp., Dcg. C 2 2 . 0  

t of Total Sample 100.0  

Temp. Cocf. K 0.01301 
W t .  Dry Sample "W"- 62.661 

Effecltve Grain 
Depth Diameter 
L (=I 

-- -- 
7 . 2 7  0 .0496 
7 . 6 0  0 .0359 
7 . 9 3  0 .0259  
8 .42 0 .0169  
8 .91 '  0 .0100 
9 .32  0 .0073  
9 . 7 3  0.0052 

10.14 0.0036 
10 .63  0 .0027 
11.37 0 .0012 

ADVANCED T,ERRA TESTIXG, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Westoa JOB NO. 2066-03 

BORING NO. 9+50 
DEPTH 54' 
SAMPLE NO, #lo 
SOXL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g )  28.32 
Wt. Dry Soil 61 Pan (9) 27.24 

Wt. of Pan Only (0) 3.82 
Wt. of Dry Soil (9 )  23.42 

Wt. Lost Moisture (g )  1.08 

Moisture Content % - e 4.6 

Wt. Hydrom. Sample Wet (g )  54.09 
Ut. Hydrom. Sample Dry (9) 51.70 

SAMPLED Rocky Flats 
DATE TESTED 03-11-92 SR 
WASH SIEVE Yes 
DRY SIEVE NO 

WASH SIEVE ANALYSIS 

Ut. Total Sample 
Wet (g) 243.06 

Weight o f  + e10 
acforc Washlng (g) 4.46 
Weight of + (r10 
After Washing (g )  2.53 
Weight of - #lo 

Wet ( 9 )  238.60 
Welght o f  - #lo 

Dry ( g )  229.93 
Wt. Total Sample 

Dry ( g )  232.46 

Calc. Wt. "W" ( g )  52.27 
Calc. Mass + #10 0.57 

- Sieve Pan Indiv. Indiv. Cum. Cum. s 
Number Weight Wt. + Pan Wt. Wt. % Finer 
(Size) (91 (g) Retain. Retain. Retain. By Wt. 

0.0 100.0 
3 / 4 "  0.00 0.00 0.00 0.00 0.0 100.0 

0.00 0.0 100.0 3/8" 0.00 0.00 0.00 
#4 0.00 2.29 2.29 2.29 1.0 99.0 

1 1/2"  0.00 0.00 0.00 0.00 

#lo 0.00 0.24 0.24 2.53 1.1 98.9- 

x20 1.56 1.62 0.06 0.06 1.2 98.8 
#40 1.56 1.69 0.13 0.19 1.5 98.5- 
#60 1.57 1.74 0.17 0.36 1.8 98.2 

#loo 1.57 1.69 0.12 0.48  2.0 98.0 
#230 1.32 1.55 0.23 0.71 2.4 97.6 

ADVANCED ,TERRA TXSSTING, INC 



HYDROMETER ANALYSIS - SE3iMENTATION DATA 

CLIENT Westoa 

B O R I N G  NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer X 
Sp. O r .  of Soil 
Value of #latt 
Deflocculant 
Defloc. Corrtn 
Meniscus Corr'n 

T 

9+50 
54' 
#lo 
Bulk (Jar) 

ASTM 152 H 
2.79 
0.97 

6.0 
-1.0 

Sodlum Hexametaphosphate 

Elapsed Hydrometer Reading Y 
Time Original Corrected Total 
( m W  11 R It  100Ra/W Sample 

.o 

.5 

.o 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
190.0 
1440.0 

0 
0 
1 

-- 
55.25 
55.00 
54.75 
54 75 
53 25 
51.75 
48.75 
45.50 
43.50 
34.00 

-- 
48.25 
48.00 
47.75 
47.75 
46.25 
44.75 
41.76 
38.50 
36.50 
27.00 

Grain Diameter = K*(SQRT(L/T)) 

-- 
89.7 
89.3 
88.8 
88.8 
86.0 
83.2 
77.6 
71.6 
67.9 
50.2 

-- 
a9.7 
89.3 
88.8 
88.8 
86.0 
83.2 
77.6 
71.6 
67.9 
50.2 

JOB NO. 2066-03 

SAMPLZD 
DATE TESTED 
WAS3 SiEVE 
DRY SIEVE 

Rocky F l a t s  
03-11-92 SA 
Yes 
NO 

Temp., Deg. C 22.0 
Temp. Coef. K 0.01280 
Wt. Dry Sample "W" 52.270 
Y of Total Sample - 100.0 

Effecitve Graln 
Depth Diameter 
L (m) 

-_ 00 

1.23 0.0481 
7.27 0.0345 
7.31 0.0245 
7.31 0.0155 
7.56 0.0091 
1.80 0.0065 

8.83 0.0035 
9.16 0.0028 
10.71 0.0013 

a.30 0.0048 

ADVANCZD TER3A TESTfNG, f3C. 
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BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MECHANICAL ANALYSIS - SIZVE TEST DATA 

9+50 
55 ' 
#lo 
Bulk (Jar) 

JOB NO. 2066-03 

Rocky Flats SAMPLED 
DATE TESTED 03-11-92 SR 
WASH SIEVE Yes 
DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan ( 9 )  
Wt. Dry Soil & Pan (g )  
Wt. Lost Moisture (9 )  
Wt. of Pan Only (9 )  
Wt. o f  Dry Soil ( 9 )  
Moisture Content X 

Wt. Hydrom. Sample Wet ( 9 )  
Wt. Hydrom. Sample Dry (g) 

33 89 
32.42 
1.47 
3.68 
28.74 
5.1 

55.02 
52.34 

Wt. Total Sample 

Welght of + XlO 
Before Washing (g)  
Weight o f  + #10 
After Wa8hing (0 )  
Weight of - #lO 
Weight of - #10 
Wt. Total Sample 

Wet (g)  

Wet (g )  

Dry W 

Dry W 
Calc. Wt. "W" ( g )  
Calc. Mass + #lo 

Sieve Pan Indiv. Indiv. CUm. CUm. k 
Number Weight Wt. + Pan Wt.' Wt. % Finer 
(Size) (SI) (9 )  Retain. Retain. Retain. By Wt. 

0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 

100.0 3/ali 0.00 0.00 0.00 0.00 0.0 
#4 0.00 0.00 0.00 0.00 0.0 100.0 
#lo 0.00 0.00 0.00 0.00 0.0 100.0 

1 1/2" 0.00 0.00 0.00 0.00 

#20 1.56 1.57 0.01 0.01 0.0 100.0 
# 4 0  1.56 1.60 0.04 0.05 0.1 99.9 

#loo 1.55 1.63 0.08 0.16 0.3 99.7 
#230 1.56 4.27 2.71 2.87 5.5 94.5 

#60 1.56 1.59 0.03 0.08 0.2 99.0 

55.02 

0.00 

0.00 

55.02 

52.34 

52.34 

52.34 
0.00 

ADVANCED TEXRA TESTING, ZXC.  
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Weutorr 

BORING NO. 9+50 
DEPTH 55 ' 
SAMPLE NO. #lo 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Fiats 
DATE TESTED 03-11-92 SR 
WASH SIEVE Yes 
DRY SIEVE XO 

2 2 . 0  Hydrometer # ASTM 152 H Temp., Deg. C 
Sp. Gr. of Soil 2.74 Temp. Cocf. K 0.01298 
Value of ttalt 0 . 9 8  Ut. Dry Sample 52.345  
Dcflocculant Sodium Hexametaphosphate X of Total Sample - 100.0 
Dcfloc. Corr'n 6 . 0  
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effecitve Grain 
Time Original Corrected Total Depth Diameter 
(min) 100Ra/W Sample L (-1 (1 R It  

0.0 
0 . 5  
1.0 
2 . 0  
5 . 0  

1 5 . 0  
3 0 . 0  
7 0 . 0  

1 2 0 . 0  
1 9 0 . 0  

1440.0  

-- 
5 3 . 0 0  
51.00 
4 9 . 7 5  
49 .25  
48 .25  
46 .50  
4 4 . 0 0  
4 2 . 0 0  
4 0 . 5 0  
3 1 . 5 0  

-- 
4 6 . 0 0  
44 .00  
4 2 . 7 5  
42 25 
41 .25  
39 .50  
37 .00  
3 5 . 0 0  
33 .50  
24 .50  

Grain Diameter = K*(SQRT(L/T)) 

-- 
8 6 . 3  
8 2 . 5  
8 0 . 2  
7 9 . 3  
7 7 . 4  
74 .1  
69 .4  
6 5 . 7  
6 2 . 8  
4 6 . 0  

-_ 
86.3  
8 2 . 5  
80 .2  
7 9 . 3  
7 7 . 4  
7 4 . 1  
6 9 . 4  
6 5 . 7  
6 2 . 8  
4 6 . 0  

--. -- 
7 . 6 0  0.0506 
7 . 9 3  0.0365 
8 . 1 3  0.0262 
8 . 2 1  0 .0166 
8 . 3 8 .  0 .0097 
8 . 6 6  0.0070 
9 . 0 1  0 .0047 
9 . 4 0  0 .0036 
9 . 6 5  0.0029 

1 1 . 1 2  0.0011 

ADVANCED TE3RA TSSTfNG, I N C .  
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MECHANICAL ANALYSIS - SISVE TSST DATA 

CLXENT West- 

BORING NO. 9+50 
DEPTH 58.1' 
SAMPLE NQ, #10 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g )  
Wt. Dry Soil €i Pan (g )  
Wt. Lost Moisture ( 9 )  
Wt. of  Pan Only ( 9 )  
Wt. of  Dry S o i l  ( Q )  
Moisture Content % 

Wt. Hydrom. Sample Wet ( 0 )  
e 

Ut. Hydrom. Sample Dry ( 9 )  

39.11 
38.25 
0.86 
3.80 

34 45 
2.5 

55.38 
54.03 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-11-92 SR 

WASH SIEVE ANALYSIS 

W t .  Total Sample 

Weight o f  + #lo 
Before Washing (g) 
Weight of + #lo 
After Washing (g )  
Weight o f  - #lo 

Wet ( g )  
Weight of - #IO 

Dry (g )  
Wt. Total Sample 

Dry (g )  

Wet ( g )  

Calc. Wt. **W" (g )  
Calc. Mass + #lo 

Sieve Pan Indiv. Indiv. Cum. Cum. 

(Size) ( 9 )  ( 9 )  Retain. Retain. Retain. 
Number Weight Wt. + Pan Wt. Wt. % 

1 1/2" 0.00 0.00 0.00 0.00 0.0 
3/4" 0.00 0.00 0.00 0.00  0.0 
3 / 8 "  0.00 0.00 0.00 0.00 0.0 

#4 0.00 0.00 0.00 0.00 0.0 
+lo 0.00 0.00 0.00 0.00 0.0 

x 
Flner 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100.0 

55.38 

0.00 

0.00 

55.38 

54.03 

54.03 

54.03 
0.00 

#20 1.55 1.56 0.01 0.01 0.0 100.0 
a40 1.55 1.58 0.03 0.04 0.1 99.9 
#60 1.55 1.56 0.0:  0.05 0.1 99.9 

#loo 1.57 1.60 0.03 0 . 0 8  0.1 99.9 
#230 1.32 13.26 11.94 12.02 22.2 77.8 

CLf e-, L I/CS&.*( 

ADVANCED TERRA TESTING, fWC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Weat- 

BORING NO. 9+50 
DEPTH 5 8 . 1 '  
SAMPLE NO. #lo 
SOIL DESCR, Bulk (Jar) 

JOB NO. 2066-03 e 
SAMPLED RocKy Plats 
DATE TESTED 03-11-92 SR 
WASH SIEVE Yes 
DRY SIEVS SO 

Hydrometer # ASTM 152 H Temp., Dcg. C 2 2 . 0  
S p .  Gr. o f  Sol1 2 . 7 3  Temp. Cocf. K 0.01301 
Value of  ttatt 0 . 9 8  Wt. Dry Sample "Ut' 54.027 
Deflocculant Sodium Hcxamctaphosphatc % of Total Sample 100.0 
Defloc. Corr'n 6.0 
Meniscus Corr'n - 1 . 0  

T 
Elapsed Hydrometer Reading % Effecitve Grain 
Time Original Corrected Total Depth Diameter 
( min 1 lOORa/W Sample L (-1 It R 11 

-- 0 . 0  
0 . 5  4 2 . 5 0  
1 . 0  38 .75  
2 . 0  33 .50  
5 . 0  2 9 . 2 5  

1 5 . 0  2 1 . 2 5  
3 0 . 0  2 6 . 2 5  
6 0 . 0  24 .75  

1 2 0 . 0  2 3 . 0 0  
2 0 1 . 0  2 3 . 0 0  

1440.0  1 8 . 5 0  

-- 
35.  50 
3 1 . 7 5  
26.50 
2 2 . 2 5  
20 .25  
19 .25  
1 7 . 7 5  
1 6 . 0 0  
1 6 . 0 0  
1 1 . 5 0  

Graln Diarnct.Fr K * ( S Q R T ( L / T ) )  

-_ 
6 4 . 7  
5 7 . 8  
4 8 . 3  
4 0 . 5  
3 6 . 9  
3 5 . 1  
3 2 . 3  
29 .1  
2 9 . 1  
2 0 . 9  

-- 
6 4 . 7  
5 7 . 8  
48 .3  
40 .5  
3 6 . 9  
35 .1  
3 2 . 3  
2 9 . 1  
2 9 . 1  
2 0 . 9  

-- -- 
9 . 3 2  0 .0562 
9 . 9 4  0.0410 

10.80  0.0302 
11 .49  0 .0197 
11.82 0 .0115 
11 .99 '  0 .0082 
12.23 0 .0059 
12.52 0 .0042 
12.52 0 .0032 
13.26 0 .0012  
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MECHANICAL ANALYSIS - SiSVE TSST DATA 

BORING NO. 9+75 
DEPTH 3' 
SAMPLE NO. X 1  i 
SOIL DESCR. Bulk (Jar) 

MOIST'JRE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan ( g )  
Ut. 3ry Soil 61 Pan ( 9 )  
Ut. Lost Moisture (g )  
Ut. of Pan Only ( 9 )  
Wt. of Dry Soil ( Q )  
Moisture Content % 

a Wt. Hydrorn. Sample Wet ( 8 )  
Wt. Hydrom. Sample Dry i g j  

44 98 
43.56 
1.42 
3.67 

39.89 
3.6 

55.01 
53.12 

JOB NO,. 2066-03 

SAMPLED Rocky Fiats  
DATE TESTED 03-16-92 SR 
WASH SIEVE Yes 
DRY SIEVE XO 

WASH SIEVE ANALYSIS 

Wt. Total Sampic 
Wet (g)  5 5 . 0 ;  

Weight of + X10 
Before Washing (g )  0.00 
Weight of + X10 
After Washing (g) 0.00 
Weight o f  - #lo 

Wet (g)  55.01 
Weight of - #IO 

Dry I Q )  53.12 
Ut. Total Sample 

Dry ( 9 )  53.12 

Caic. Ut. "W" (g) 53.:2 
Calc. Mass + X10 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
-Number Weight Wt. + Pan Ut. Wt. % Finer 

Retain. Retain. Retain. By Ut. (Size) ( 9 )  ( 9 )  

1 1 / 2 "  0.00 0.00 0.00 0.00 0.0 iOO.0 

0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
3 / w i  0.00 0.00 0.00 0.00 
X4 0.00 0.00 0.00 0.00 0.0 100.0 
X i 0  0.00 0.00 0.00 0.00 0.0 ;oo.o- 

#PO 
#40  
X60 

X I 0 0  
X230 

1.55 3.03 1.48 1.48 2.8 97.2 
I .  55 2.77 1.22 2.70 5 . ;  94 .9 -  
1.55 2.67 1.12 3.62 7.2 92.8 
1.55 3.56 2.01 5.83 11.0 a9.0 
1.54 5.93 4.39 10.22 19.2 8 3 . 8  

',L77' CCr-f i c  +q 2 

A3VAXCED TERRA TESTfXG, ZSC. 



HYDROMETER ANALYSIS - SHDIMENTATfON DATA 

CLIENT Weat- 

BORING NO. 9+15 
DEPTH 3 '  
SAMPLE NO. #lt 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMTLED Rocky F:ats 
DATE TESTED 03-16-92 SF 
WASH SIEVE Yes 
DRY SIEVE NO 

Hydrometer # ASTM 152 H Temp., 3eg. C 2 2 . 0  
Sp. Gr. of Sol1 2 . 7 5  Temp. Coef. IC 0.01294 
Value of "a" 0 . 9 8  Ut. Dry Sample "W" 53.123 
Deflocculant Sodium Hexametaphosphate t of Total Sample iCO.0 
Defloc. Corr'n 4 .5  
Meniscus Corr'n -1.0 

T 
Zlapsed Hydrometer Reading % Effccitvc Grain 
Time Original Corrected Total Depth Diameter 
(min) ;OORa/W Sample L (mm) 11 3 N 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
30 .0  
6 0 . 0  

120 .0  
190 .0  

1440.0  

-- 
4 3 .  50 
4 1 . 2 5  
4 0 . 5 0  
3 9 . 0 0  
3 6 . 2 5  
3 5 . 0 0  
3 3 . 0 0  
3 1 . 0 0  
3 0 . 0 0  
2 7 . 0 0  

-_ 
38.00  
35 .75  
35.00 
3 3 . 5 0  
30 .75  
2 9 . 5 0  
2 7 . 5 0  
2 5 . 5 0  
2 4 . 5 0  
2 1 . 5 0  

Grain Diamctez = K*(SQRT(L/T)) 

-- 
70.1  
6 6 . 0  
6 4 . 6  
6 1 . 8  
5 6 . 7  
5 4 . 4  
5 0 . 7  
4 7 . 0  
4 5 . 2  
3 9 . 7  

-- 
7 0 . 1  
6 6 . 0  
6 4 . 6  
6 1 . 8  
5 6 . 7  
5 4 . 4  
5 0 . 7  
4 7 . 0  
4 5 . 2  
3 9 . 7  

-- -_ 
9.16  0.0554 
9 . 5 3  0 .0399 
9 . 6 5  0 .0284 
9 .89  0 .0182 

10 .35  0 .0107 
10.55 0.0077 
10.88 0 .0055 

11 .37  0.0032 
15 .86  0.0012 

21.21. 0.0040 



AOVAnCfD TCRRR TCSlltlC l.c 

- 

5 
8 
3 
I 

8 cn 
3 



I f l C L D  O L N S l T T  I I I 

UT Of D I S H  + WCT S O I L  I 
UT Of D l S S  0RT S O I L  

W t  Of MOISTUUC 

WT Of 0 1 s ~  

W 1  Of ORT SOIL 

I I 



t- 

MECHANICAL ANALYSIS - SISVS TEST DATA 

0 
CLIENT West- JOB NO. 2066-03 

BORING NO. 9+75 
DEPTH 1 2 . 5 '  
SAMPLE NO. x11 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan ( g )  
Wt. Dry Soil & Pan (g )  
wt. Lost Moisture ( 9 )  
Wt. of Pan Only ( Q )  
Wt. of Dry Soil ( 9 )  
Moisture Content % 

Wt. Hydrom. Sample Wet ( 9 )  a 
Wt. Hydrom. S a m p l e  Dry (9)  

3 9 . 6 4  
3 8 . 6 0  

1 . 0 4  
3 . 7 7  

3 4 . 8 3  
3 . 0  

55 02 
53 .42  

SAMPLZD Rocky Flats 
DATE TESTED 03-16-92 SR 
WASH SI3VE Yes 
DRY SIEVE NO 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (g )  582.90  

Weight o f  + #lo 
Before Washing ( g )  15.68  
Weight of + X10 
After Washing (g )  1 5 . i 2  
Weight o f  - #lo 

Wet (g)  567.22 
Weignt of - X10 

Dry (g) 551.32  
'Wt. Total Sample 

Dry (g )  566.44  

Calc. Wt. "W"  (g) 5 4 . 6 9  
Calc. Mass + #lo 1 . 4 7  

Sieve Pan Indfv. Indiv. CUI. Cum. % 
Number Wclght Wt. + Pan Wt. Wt. % Finer 
(Size) ( 9 )  ( Q )  Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0 . 0 0  0 . 0 0  0.00  0.0 100.0  
3 / 4 "  0.00 0.00 0.00 0.00  0.0 100.0 

x10 0.00 1 . 3 5  1 . 3 5  1 5 . 1 2  2 . 7  9 7 . 3  

3 / 8 "  0.00 10.66 1 0 . 6 6  1 0 . 6 6  1 . 9  9 8 . 1  
x4 0.00 3 . 1 1  3 . 1 1  1 3 . 7 7  2 . 4  9 7 . 6  

x20 
x 4 0  
W60 

#loo 
#230 

0 

1 . 5 6  1 . 8 0  . 0 . 2 4  0 . 2 4  3 . 1  9 6 . 9  

1 . 5 6  2 . 8 3  1 . 2 7  1 . 5 1  5 . 4  9 4 . 6  
1 . 5 7  3 . 6 7  2 . 1 0  3 . 6 1  9 . 2  9 0 . 8  
1 . 3 1  4 . 8 6  3 . 5 5  7 . 1 6  1 5 . 7  8 4 . 3  
1 . 5 6  8 . 6 2  7 . 0 6  1 4 . 2 2  2 8 . 6  7:.4 

$&. f J .&&- /&I 

ADVANCED TERRA TSSTZNG, fXC. 



CLIENT Weston 

- 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

BORING NO. 9+75 
DEPTH 1 2 . 5 '  
SAMPLE NO. x11 
SOIL DESCR. Bulk (Jar) 

Hydrometer # ASTM 152 H 
S p .  Gr. of Soil 2 . 6 5  
Value of "a" 1.00 
Deflocculant Sodlum Hexametaphosphate 
Defloc. Corr'n 4 . 0  
Meniscus Corrln -1 .0  

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
bin) "R" lOORa/W 

-- -- 0 . 0  
0 . 5  44 .25  3 9 . 2 5  
1 . 0  41 .25  3 6 . 2 5  
2 . 0  4 0 . 0 0  3 5 . 0 0  
5 . 0  3 5 . 7 5  3 0 . 7 5  

1 5 . 0  32.75 2 7 . 7 5  
3 0 . 0  3 0 . 7 5  2 5 . 7 5  
6 0 . 0  2 8 . 0 0  2 3 . 0 0  

120 .0  2 7 . 7 5  2 2 . 7 5  
1 9 0 . 0  2 6 . 0 0  2 1 . 0 0  

1440.0  2 4 . 5 0  1 9 . 5 0  

Grain Diameter - K*(SQRT(L/T)) 

-- 
7 1 . 5  
6 6 . 0  
6 3 . 8  
5 6 . 0  
5 0 . 6  
4 6 . 9  
4 1 . 9  
4 1 . 4  
3 8 . 3  
3 5 . 5  

JOB NO. 2066-03 

SAMPLED itocky Flats 

WASH SIZVE Yes 
DRY SIEVE No 

DATE TESTED 03-16-92 SR 

Temp., Deg. C 2 2 . 0  

t of Total Sample 100.0 

Temp. Coef. K 0.01332 
Wt. Dry Sample "W" 54.890 

% Effecltve Grain 
Total Depth Diameter 
Sample L (=I 

-- _- -- 
7 1 . 5  9 . 0 3  0 .0566 
6 6 . 0  9 . 5 3  0.011: 
6 3 . 8  9 . 7 3  0 .0294 
5 6 . 0  10 .43  0.0192 
5 0 . 6  10.92 0 .0114 
4 6 . 9  1 1 . 2 5 '  0 .0082 
4 1 . 9  11.70 0 .0059 
41 .4  11.74 0.0042 
3 8 . 3  12.03 0.0034 
3 5 . 5  12.27 0 .0012 

A3VANCEI) TERRA TESTING, ZSC. 
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MZCCIIANICAL ANALYSIS - SI3VE TEST DATA 

CLIENT Weston 

BORING NO. 9+?5 
DEPTH 20' 
SAMPLE NO. X11 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & Pan (g )  40.21 

Wt. Lost Moisture (g )  0.78 
Wt. of Pan Only ( 9 )  3.60 
Wt. of Dry Soil ( Q )  35.83 
Moisture Content % 2.2 

Ut. Dry Soil & Pan (g )  39.43 

Wt. Hydrom. Sample Wet ( 9 )  55.02 
Wt. Xyarom. Sample Dry ( 9 )  53.85 

Sieve Pan Indiv. Zndiv. 
Number Weight Wt. + Pan Wt. 
(Size) (SI) ( 9 )  Retain. 

JOB NO. 2066-03 

SAMPLED 3ocky Flats 
DATE TESTED 03-16-92 SR 
WASH SiEVE Yes 
DRY SXEVE SO 

WASH SIEVE ANALYSIS 

W t .  Total Sample 
Wet : g )  622.28 

Weight of + 110 
Before Washing (9) 246.93 
Weight o f  + X10 
After Washing ( 9 )  192.70 
Weight of - X10 

Wet (g) 375.35 
Weight of - #lo 

Dry ( g )  420.43 
Wt, Total Sample 

Dry (g )  6i3.i3 

Calc. Wt. "W" (g )  18.53 
Calc. Mass + X10 24.68 

Cum. Cum. % 
Wt. f Finer 

Retain. Retain. By Wt. 

1 1 / 2 "  0.00 0 . 0 0  0.00 0.00 0.0  100.0 
3 14l '  0.00 157.71 157 .72  i57.71 25.7 74.3. 
388' '  0.00 4.57 4.57 162.28 26.5 73.5 
x4 0.00 14.18 14.18 176.46 28.8 71.2 

68.6 x10 0.00 16.24 16.24 192.70 31.4 

x20 1.56 3.87 2.31 2.31 34.4 65.6 
X40 1.55 4.56 3.01 5.32 38.2 61.8 

#loo 1.31 5.49 4.18 12.57 47.4 52.6 
X60 1.57 4.64 3.07 8.39 42.1 57.9 

#230 1.56 8.64 7.38 19.65 56.5 43.5 
~ y E q , : - P ~ ' ' )  

ADVANCED TZRRA TSSTiNG, IPC. 



CLIENT Weat- - 

JYDROMETER ANALYSIS - SEDfMEN7ATION DATA 

BORING NO. 9+75 
DEPTH 20 ' 
SAMPLE NO. e11 
SOIL DESCR. Bulk (Jar) 

Hydrometer # ASTM 152 H 
Sp.  Gr. of Soil 2.61 
Value o f  "a" 1.01 
Deflocculant Sodium Hexametaphosphate 
Defloc. Corr'n 4.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min 1 11 R II 

-- -- 0.0 
0.5 39.50 34.50 
1 . 0  36.50 31. SO 
2.0 34.25 29.25 
5.0 33.00 28.00 

15.0 31.25 26.25 
30.0 29.50 24.50 
60.0 28.25 23.25 

120.0 26.75 21.75 
i90.0 25.75 20.75 

1440.0 22.50 17.50 

100Ra/W 

-- 
44.3 
40.4  
37.5 
35.9 
33.7 
31.4 
29.8 
27.9 
26.6 
22.5 

Grain Diamcterc-= X*(SQRT(L/T)) 

JOB NO. 2066-03 

SAMPbED locky Fiats 
DATE TESTSD 03-16-92 SR 
WASH SIEVE Yes 
DRY SIEVE NO 

Temp., Dcg. C 22.0 

t of Total Sample 100.0 

Temp. Coef. K 0.01348 
Wt. Dry Sample "W1' 78.526 

% Effecitve Grain 
Total Depth Diameter 

Sample L 

-_ 
44.3 
40.4 
37.5 
35.9 
33.7 
3 1 . 4  
29.8 
27.9 
26.6 
22.5 

_- -- 
9.81 0.0597 

10.30 0.0433 
10.67 0.0311 
10.88 0.0199 
11.17 0.0116 
11.45 0.0083 
11.66 0.0059 
11.90 0.0042 
12.07 0.0034 
12.60 0.0013 

0 
ADVANCED TERRA TPSTING, ZXC.  
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MECHANICAL ANALYSIS - SISVE TEST DATA 

CLIENT 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

HYGROSCOPIC 

NATURAL 

9+1s 
26' 
#ll 
Bulk (Jar) 

Yes 

No 

wt. Wet Soil 61 Pan (g )  41.18 
Ut. Dry Soil 61 Pan (9) 40.18 

3.68 
Wt. of Dry Soil ( g )  36.50 
Moisture Content % 2.7 

wt. Lost Moisture (gl 1.00 
Wt. of Pan Only (g )  

Wt. Hydrom. Sample Wet (g) 5s. 02 
Wt. Hydrom. Sample Dry ( 9 )  53.55 

;OB NO. 2066-03 

SAMPLED RocKy Flats 
DATE TESTED 03-:6-92 S X  
WASS SISVS Yes 
DRY SIEVE NO 

WASX SIEVE ANALYSIS 

Ut. Total Sample 
Wet (g )  514.41 

Weight o f  + #lo 
Before Washing (g)  111.96 
Weight of + #lo 
After Washing (g )  103.23 
Weight o f  - #lo 

Wet (g)  462 .45  
Weight o f  - #10 

Dry ( g )  458.62 
Wt. Total Sample 

Dry (gJ 561.85 

Calc. Wt. llW1l ( g )  65.6: 
Calc. Mass + X10 12.05 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weignt Wt. + Pan Wt. Wt. % Finer 
(Size) ( 9 )  (9)  Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 

3/8" 0.00 26.43 26.43 47.82 8.5 91.5 
3/4" 0.00 21.39 21.39 21.39 3.8 96.2- 

#4 a.oo 30.40 30.40 78.22 13.9 86.1 
x10 0.00 25.01 25.01 103.23 18.4 81.6 

#20 
x40 
#60 

#loo 
X230 

1.57 3.77 2.20 2.20 21.7 78.3 
1.56 7.03 5.47 7.67 30.i 69.9 
1.56 5.86 4.30 11.97 36.6 63.4 

1.56 7.40 5.84 21.81 51.6 48.4 
1.57 5.51 4.00 i5.97 42.7 57.3 

CLAJ€J S W D  kZ 

ADVANCED TERRA TESTZNG, ZSC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Westm JOB NO. 2066-03 

BORING NO. 9+1S 
DEPTH 2 6 '  
SAMPLE NO. +11 
SOIL DESCR. Bulk (Jar) 

SAMPLED ROCKY Flats 
DATE TESTED 03-16-92 SR 
WASH SIEVE Yes 
DRY SIEVE NO 

Hydrometer X ASTM 152 H Temp., Deg. C 2 2 . 0  

Deflocculant Sodium Hexametaphosphate k o f  Total Sample 200.0 

Sp. Gr. of Soil 2 . 6 2  Temp. Coef. K 0.01345 
Value of "atr 1.01  Wt. Dry Sample "W" 65.606  

Defloc. Corr'n 4 . 0  
Meniscus Corr In -1.0 

T 
Elapsed Hydrometer Reading % Effecitve Grain 
Time Original Corrected Total Depth Diameter 
(min) lOORa/W Sample L (mm) 11 R I1 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
3 0 . 0  
6 0 . 0  

1 2 0 . 0  
1 9 0 . 0  

1 4 4 0 . 0  

-- 
3 8 . 0 0  
3 5 . 5 0  
33 .50  
3 2 . 2 5  
30 .75  
2 9 . 5 0  
2 6 . 7 5  
2 6 . 7 5  
2 5 . 7 5  
2 3 . 0 0  

-- 
3 3 . 0 0  
3 0 . 5 0  
28 .50  
2 7 . 2 5  
2 5 . 7 5  
2 4 . 5 0  
21 .75  
2 1 . 7 5  
20 .75  
18.00 

-- 
5 0 . 6  
4 6 . 8  
43 .7  
4 1 . 8 .  
3 9 . 5  
3 7 . 6  
3 3 . 4  
33 .4  
3 1 . 8  
2 7 . 6  

-- 
5 0 . 6  
4 6 . 8  
4 3 . 7  
4 1 . 8  
3 9 . 5  
3 7 . 6  
3 3 . 4  
3 3 . 4  
3 1 . 8  
2 7 . 6  

-- -- 
10.06 0 .0603 
10.47 0 .0435 
10.80 0 .0313 
11.00 0 .0200  
11 .25  0 .0116 
11.45 0 .0083 
11 .90  0 .0060 
1 1 . 9 0  0.0042 
12 .07  0 .0034 
12.52 0 .0013 

Grain Diameter. = lC*(SQRT(L/T)) 

ADVANCED TERRA TSSTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT We8t0b 

BORING NO. 9+75 
DEPTH 3 1 '  
SAMPLE NO. #ll 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Y e s  

NATURAL No 

Wt. Wet Soil 61 Pan ( g )  
Wt. Dry Soil 61 Pan ( 9 )  
Wt. Lost Moisture ( 9 )  
Wt. of Pan Only (SI) 
Wt. of Dry Soil ( Q )  
Moisture Content % 

I 
Wt. Hydrom. Sample Wet (9) a 
Ut. Hydrom. Sample Dry ( 9 )  

Sieve 
Number 
(Size) 

1 1/2" 
3/4" 
3/8" 

#4 
X10 

x 2 0  
X40 
X60 

#loo 
X230 

4 3 . 5 5  
4 2 . 6 2  

0 . 9 3  
3 . 6 7  

3 8 . 9 5  
2 . 4  

5 0 . 0 2  
4 8 . 8 5  

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 03-16-92 SR 
WASH SIEVE Yes 
DRY SIEVE NO 

WASH SIEVE ANALYSIS 

Ut. Total Sample 
Wet (g)  6 2 9 . 8 7  

Weight of + #lo 
Before Washing (9 )  2 8 . 8 3  
Weight of + #lo 
After Washing (g )  22.62  
Weight of - #lo 

Wet (g) 601.04  
Weight of - X10 

Dry (g )  593.09  
Wt. Total Sample 

Dry (g) 615.7:  

Caic. Wt. "W" (g) 5 0 . 7 2  
Calc. Mass + X I 0  1 . 8 6  

Pan fndiv. Indiv. Cum. Cum. % 
Weight Wt. + ?an Wt. Wt. % Finer 

( 9 )  (9) Retain. Retain. Retain. By Wt. 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00  0.00 0.00 0 . 0  100.0- 
0.00 1 4 . 9 0  i4.90 1 4 . 9 0  2 . 4  9 7 . 6  
0; 00 2 . 9 5  2 . 9 5  1 7 . 8 5  2 . 9  97.1- 
0.00 4 . 7 7  4 . 7 7  2 2 . 6 2  3 . 7  9 6 . 3  - 

1 . 5 7  1 . 9 9  0 . 4 2  0 . 4 2  4 . 5  9 5 . 5  
1 . 5 7  2 . 1 1  0 . 5 4  0 . 9 6  5 . 6  9 4 . 4 -  
1 . 5 5  2 . 0 0  0 . 4 5  1 . 4 1  6 . 5  9 3 . 5  
1 . 5 5  3 . 2 5  1.70 3 . 1 1  9 . 8  9 0 . 2  
1 . 5 7  9 . 6 6  8 . 2 9  1 1 . 4 0  2 6 . 2  7 3 . 8  &y* . - 

/c - .  
ADVANCED TERRA TZSTING, ZNC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT We.- JOB NO. 2066-03 

BORING NO. 9+75 
DEPTH 31 ' 
SAMPLE NO. tll 
SOIL DESCR. Bulk (Jar) 

SAMPLED Rocky Flats 
DATE TESTED 03-16-92 SR 
WASH SIEVE Yes 
DRY SIEVE NO 

Hydrometer C ASTM 152 H Temp., Deg. C 22.0 

Deflocculant Sodium Hexametaphosphate X of Total Sample 100.0 

Sp. Gr. of Soil 2.66 Temp. Coef. IC 0.01328 
Value of "a" 1 . 0 0  Wt. Dry Sample "W" 50.728 

Defloc. Corrln 4.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading b Effecitve Grain 
Time Original Corrected Total Depth Diameter 
( mln 1 100Ra/W Sample L (m) It R I1 

0.0 -- 
0.5 46.25 
1.0 43.00 
2.0 41.25 
5.0 37.75 
15.0 35.50 
30.0 33.25 
60.0 31.75 
120.0 30.75 
190.0 29.00 
1440.0 25.00 

-- 
41.25 
38.00 
36.25 
32.75 
30.50 
28.25 
26.7s 
25.75 
24.00 
20.00 

Grain DiameteP.= K*(SQRT(L/T)) 

-- 
81.2 
74.0 
71.3 
64.4 
60.0 
55.6 
52.6 
50.7 
47.2 
39.4 

-_ _- -- 
81.2 8.71 0.0554 
74.8 9.24 0.0404 
71.3 9.53 0.0290 
64.4 10.10 0.0189 
60.0 10.47- 0.0111 
55.6 10.84 0.0080 
52.6 11.08 0.0057 
50.7 11.25 0.0041 
47.2 11.53 0.0033 
39.4 12.19 0.0012 

ADVANCED TERRA TZSTING, INC. 
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MECHANICAL ANALYSIS - SIEVS TEST DATA 

CLIENT Weaton 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

9+75 
3 4 . 5 '  
#l1 
Bulk (Jar) 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9)  
Ut. Dry Soil & Pan (9) 
Wt. Lost Moisture (g) 
Ut. of Pan Only (g) 
wt. of  Dry soii (g )  8 Moisture Content % 

4 2 . 6 9  
42 .15  

0 . 5 4  
3 . 7 4  

3 8 . 4 1  
1 . 4  

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-16-92 SR 

WASH SIEVE ANALYSIS 

Ut. Total Sample 
Wet ( g )  55.0:  

Weight of + 110 
Before Washing (9) 0.00 
Weight of  + #lo 
After Washing (g )  0 .00  
Weight of - #lo 

Wet ( g )  5 5 . 0 1  
Weight of - #lo 

Dry (g )  5 4 . 2 5  
Ut. Total Sample 

Dry ( Q )  5 4 . 2 5  

Wt. Hydrom. Sample Wet (g) 5 5 . 0 1  Calc. Wt. "W" (g) 5 4 . 2 5  
Wt. Hydrom. Sample Dry ( 9 )  5 4 . 2 5  Calc. Mass + t 1 0  0.00  

Sieve ?an Indiv. Indiv. Cum. Cum. % 
Number Welght Ut. + Pan Wt. Wt. % Finer 
(Size) (g) (g) Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0 . 0 0  0 . 0 0  0.00 0 . 0  100.0 
3 / 4 "  0.00 0.00 0 . 0 0  0 . 0 0  0.0  100.0 
3 / 8 "  0.00 0.00 0 . 0 0  0 . 0 0  0.0 100.0 

#4 0.00 0.00 0.00  0 .00  0 . 0  100.0 
0.0 100.0 #lo e. 60 0.00 0.00 0.00 

x 2 0  1 . 5 8  1 . 5 9  0 . 0 1  0 . 0 1  0 . 0  100.0  
X40 1 . 5 5  1 . 5 8  0 . 0 3  0 . 0 4  0 . 1  9 9 . 9  
#60 1 . 5 7  1 . 6 2  0 . 0 5  0 . 0 9  0 . 2  9 9 . 8  

#loo 1 . 5 7  4 . 1 4  2 . 5 7  2 . 6 6  4 . 9  9 5 . 1  
#230 1 . 5 7  1 7 . 3 3  1 5 . 7 6  1 8 . 4 2  3 4 . 0  6 6 . 0  

a + p G , r j k #  a i  c 7 Li 

ADVANCED TERRA TTSTIXG, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Weatom- JOB NO. 2066-03 

BORING NO. 9+75 SAMPLED Rocky Flats 

SAMPLE NO. #11 . WASH SIEVE Yes 
SOIL DESCR. Bulk (Jar) DRY SIEVE No 

DEPTH 3 4 . 5 '  DATE TESTED 03-16-92 SR 

Hydrometer # ASTM 152 H Temp., Deg. C 2 2 . 0  
S p .  Gr. of Soil 2.64 Temp. Coef. K 0.01336 
Value of "a" 1 . 0 0  Wt. Dry Sample "W" 54.247 
Deflocculant Sodium Hexametaghosphate f o f  Total Sample iOO.0 
Defloc. Corr'n 4.0 
Meniscus Corr'n -1 .0  

T 
Elapsed Hydrometer Reading % Effeclitvc Grain 
Time Original Corrected Total Depth Diameter 
(min) 100Ra/W Sample L (m) 11 R II 

0 . 0  -- 
0 . 5  40 .50  
1 . 0  3 4 . 7 5  
2 . 0  3 2 . 0 0  
5 . 0  2 8 . 1 5  

1 5 . 0  2 7 . 0 0  
3 0 . 0  2 5 . 5 0  
6 0 . 0  2 4 . 0 0  

1 2 0 . 0  2 2 . 5 0  
i90.0 21.75  

1 4 4 0 . 0  1 8 . 0 0  

-- 
35.  50 
29 .75  
2 7 . 0 0  
2 3 . 7 5  
22 .00  
20 .50  
1 9 . 0 0  
17 .50  
1 6 . 7 5  
1 3 . 0 0  

Grain Diameter K*(SQRT(L/T)) 

-- 
6 5 . 6  
5 5 . 0  
4 9 . 9  
4 3 . 9  
4 0 . 6  
3 7 . 9  
35 .1  
3 2 . 3  
3 0 . 9  
2 4 . 0  

6 5 . 6  9 . 6 5  0 . 0 5 8 1  
5 5 . 0  10.59 0.0435 
4 9 . 9  1 1 . 0 4  0 .0314 
4 3 . 9  11.58 0 .0203 
4 0 . 6  1 1 . 8 6  0 .0119 
3 7 . 9  12 .11  0.0085 
3 5 . 1  12 .35  0.0061 
3 2 . 3  12 .60  0 .0043 
3 0 . 9  12.72 0 .0035 
2 4 . 0  13.34 0.0013 

ADVANCED TERRA TESTING, ZNC. 
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MECHANICAL ANALYSIS - SILVE TEST DATA 

BORING NO. 9+75 
DEPTH 39 ' 
SAMPLE NO. #ll 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & Pan (g)  
wt. Dry Soil 61 Pan (9) 
Wt. Lost Moisture ( 9 )  
Wt. of Pan Only (g )  
Wt. of Dry Soil (g) 
Moisture Content % 

0 Wt. Hydrom. Sample Wet (g )  
Ut. Hydrom. Sample Dry ( 9 )  

S i eve 
- Number 
(Size) 

1 1/2" 
3/4" 
3 / 8" 

x4 
#lo 

#20 
#40 
X60 
#loo 
#230 

Pan Indiv. 
Weight Wt. + 

( 9 )  ( Q  

0.00 0 
0.00 0 
0.00 0 

;OB NO. 2066-03 

47.86 
46.77 
1.09 
3.81 

42.96 
2.5 

55.00 
53.64 

Indiv. 
Pan Wt. 

Retain. 

00 0.00 
00 0.00 
00 0.00 

& 00 0.00  0.00 
*Qa 1.151 1 . 5 1  * 
1.5f 1.58 0.01 
1.56 1.62 0.06 
1.46 1.53 0.07 
1.58 1.93 0.35 
1.55 3.27 1.72 

SAMPLED Rocky Slats 
DATZ TESTED 03-16-92 Sa 
WASH SfSVE Yes 
DRY SIEVE 240 

WASH SfEVE ANRLYSfS 

Ut. Total Sampie 

Weight of + #lO 
Before Washing (g)  
Weight of * t10 
After Washing (g )  
Weight of - #10 

Wet (g )  
Weight of - #lo 

Dry :g )  
Wt. Total Sample 

Dry ( g )  

Wet (g)  

Calc. Wt. "W" (QI 
Calc. Mas8 + #10 

Cum. Cum. 
ut. % 

Retain. Retain. 

0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
1.51 0.3 

' 0.01 0.3 
0.07 0.4 
0.ib 0.6 
0.49 1.2 
2.2: 4.4 

x 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0 
99.7 

99.7 
99.6 
99.4 
98.0 
95.6 

529.2: 

1.92 

1.51 

527.29 

514.64 

516.L5 

53.60 
0.16 

ADVANCED TERRA TESTZXG, ISC. 



CLIENT 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

'r?- 

Hydrometer # 
Sp. Gr. of Soil 
Value of "a" 
Dcflocculant 
Defloc. Corr'n 
Menlscus Corr'n 

L 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

JOB NO. 2066-03 

94-75 
39 ' 
#ll 
Bulk (Jar) 

ASTM 152 H 
2.66 
1.00 

4.0 
-1.0 

Sodium Hexamctapnosphate 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
3RY SZEVE No 

3ATE TESTED 03-16-92 SR 

Temp., Deg. C 22.0 

Wt. Dry Sample "W" 53.793 
II of Total Sample 100.0 

Temp. Cocf. K 0.01328 

T 
Elapsed Hydrometer Reading % Effecitve Graln 
Time Original Corrected Total Depth Diameter 
(min 1 lOORa/W Sample L (-1 11 R I1 

0.0 
0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
190.0 
1440.0 

-- 
56.75 
53.75 
52.00 
50.50 
46.00 
43.00 
39.75 
36.75 
34.50 
28.25 

-- 
51 .75 
48.75 
47.00 
45.50 
41.00 
38.00 
34.75 
31.75 
29.50 
23.25 

-- 
96.0 
90.4 
87.2 
84.4 
76.1 
70.5 
64.5 
58.9 
54.7 
43.1 

-- 
96.0 
90.4 
87.2 
84.4 
76.1 
70.5 
64.5 
58.9 
54.7 
43.1 

6.98 0.0496 
7.48 0.0363 
7.76 0.0262 
8.01 O.Oi68 
8.75 O.OiO1 
9.24 0.0074 
9.77 0.0054 
10.26 0.0039 
10.63 0.0031 
11.66 0.0012 
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MECHANICAL ANALYSIS - SZSVE TZST DATA 

CLIENT Weston 

BORING NO. 
DEPTH 

9+75 
5 5 '  

SAMPLE NO. t l l  
SOIL DESCR. Sulk (Jar)  

JOB NO. 2066-03 

SAMPLED Rocky Flats  

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-16-92 SR 

MOISTURE DATA WASH SXEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & Pan (g )  5 6 . 1 0  
Ut. Dry Soil & Pan (9) 54 30 
Wt. Lost Moisture ( g )  1 . 8 0  
ut. of Pan Only ( 9 )  3 . 7 2  

50.58 Wt. of Dry Soil ( 8 )  
Moisture Content % e 3 . 6  

Ut. Total Sample 
Wet (g) 426.42  

Weight of + #10 
atfore Washlng (g)  2 . 0 6  
Weight of + #10 
After Washing ( g )  0.09 
Weight of - #lo 
Weight of - #lo 
W t .  Total Sample 

Wet (g )  424.36  

Dry (g )  411.68  

Dry (g)  411.77  

Wt. Hydrom. Sample Wet ( 9 )  5 4 . 6 6  Calc. W t .  "W" (g )  5 2 . 8 0  
0.01 Wt. Hydrom. Sample Dry ( 9 )  5 2 . 7 8  Calc. Mass + t 1 0  

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Ut. Wt. (k Finer 
(Size) ( 4 )  (9) Retain. Retain. Itetain. By Wt. 

0.00 0 . 0  100.0 
3 / 4 "  0.00 0.00 0.00 0.00 0.0 100.0 
3/8*' 0.00 0.00 0.00 0.00 0.0 100.0 

#4 0.00 0 . 0 0  0 . 0 0  0.00 0 .0  130.0  
0.09 0.0 100.0  #lo 0.00 0 . 0 9  0 . 0 9  

1 1 / 2 "  0.00 0.00 0.00 

x20 1.58 1 . 6 5  0 . 0 7  0 . 0 7  0 . 2  9 9 . 8  

X60 1 . 3 1  1 . 3 8  0 . 0 7  0 . 2 1  0 . 4  9 9 . 6  
#40 1 . 5 7  1 . 6 4  0 . 0 7  0 . 1 4  0 . 3  9 9 . 7  

#loo 1 . 5 8  1 . 6 5  0 . 0 7  0 . 2 8  0 . 6  9 9 . 4  
X 2 3 0  1 . 5 7  3 . 3 3  1 . 7 6  2.04 3 . 9  9 6 . :  

4 d R u -  ! 

ADVANCED T'ERRA TESTIYG, INC. 



HYDROMETER ANALYSIS - SEDIMENTATZON DATA 
- 

a 

CLIENT W e a m  

BORSNG NO. 9+75 
DEPTH 55' 
SAMPLE NO. #ll 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED 
DATE TZSTED 
WASH SIEVE 
DRY SIEVE 

Rocky F l a t s  
03-16-92 S* 
Yes 
YO 

Hydrometer X ASTM 152 H Temp., 3cg. C 22.0 

Sodium Hcxamctaphosphatc X of Total Sample 100.0 

Sp. Gr. of Soil 2.61 Temp. Coef. K 0.01349 
Value of  "a" 1.01 Wt. Dry Sample "W" 52.796 
Deflocculant 
Defloc. Corr'n 4.0 
Meniscus Corr'n -1.0 

m 

Elapsed Hydrometer Reading % Zffecitve Grain 
Time Original Corrected Total Depth Diameter 
(min) II R I1 100Ra/W Sample L 

0.0 
0.5 
1.0 
2.0 
5.0 

1 5 . 0  
3 0 . 0  
60.0 
120.0 
190.0 
1440.0 

-- 
55. 50 
54.75 
53.50 
52.25 
51.00 
49.25 
47.00 
44.25 
42.75 
35.00 

-- 
50. 50 
49.75 
48.50 
47.25 
46.00 
44.25 
42.00 
39.25 
37.75 
30.00 

Grain Diamet.i;'= K*(SQRT(L/T)) 

-- 
96.4 
95.0 
92.6 
90.2 

84.5 

74.9 
72.1 
57.3 

a7.a 

80.2 

-- 
96.4 
95.0 
92.6 
90.2 
87.8 
84.5 

74.9 
72.1 
57.3 

80.2 

-_ -- 
7.19 0.0512 
7.31 0.0365 
7.52 0.0262 
7.72 0.0168 
7.93 0.0098 
8.21 0.0071 
8.58 0.0051 
9.03 0.0037 
9.28 0.0030 
10.55 0.0012 

AWANCED$TERRA TESTiXG, ZXC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Wemtoa 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

lO+OO 
1' 
14 
Bulk (Jar) 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (0) 
Wt. Dry Soil bl Pan (g)  
Wt. Lost Moiature (g)  
Wt. of Pan Only (a) 
W t .  of Dry Soil ( Q )  
Moisture Content X 

@ W t .  Hydrom. Sample Wet (g)  
Wt. Hydrom. Sample Dry (g) 

58.67 
55.96 
2.71 
3.78 
52.18 

5.2 

60.00 
57.04 

JOB NO. 2066-03 

SAMPLED Rocky ?lata 
WASH SIEVE Yam 
DRY SIEVE No 

DATE TESTED 02-24-92 TNU 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (g) 580.19 

Weight of + 110 
Before Wa8hing (g) 18.48 
W e i g h t  o f  + a10 
After Wamhing (g) 14.21 
Weight of - 110 

Wet (g) 561.71 
Weight o f  - #lO 

Dry (g) 538.04 
Wt. Total Sample 

Dry (g) 552.25 

Calc. Wt. (0) 58.54 
Calc. Mama + 110 1.51 

S i  eve Pan Indlv . Indiv. CUS. C W .  X 
Number Weight Wt. + Pan Wt. Wt. X Finer 
(Size) (9 )  (!?I Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 - 

X4 0.00 2.94 2.94 4.05 0.7 99.3 - 
#lo 0.00 10.16 10.16 14.21 2.6 97.4 - 

3/8" 0.00 1.11 1.11 1.11 0.2 99.8 

x20 
X I 0  
X60 

1100 
#230 

1.56 2.42 0.86 0.86 4.0 96.0 
1.56 2.76 1.20 2.06 6.1 93.9- 

1.57 4.1s 2.58 6.13 13.0 87 
1.57 3.06 1.49 3.55 8.6 91.4  

1.59 6.86 5.27 11.40 22.0 78.0 

ADVANCED TERRA TESTING, INC. 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Weatom 

BORING NO. lO+OO 
DEPTH 1' 
SAMPLE NO. *4 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky F l a t s  
DATE TESTED 02-24-92 TNll 
WASH SIEVE Yes 
DRY SIEVE No 

2 2 . 0  Hydrometer ASTM 152 H Temp., 0.g. C 
Sp. Or. o f  Sol1 2.72 Temp. *f. K 0.01305 
Value of "an 0.99 Wt. Dry ample "Wn 58.544 
Deflocculant Sodlum Hexametaphosphate f of Tot81 Sample 100.0 
Defloc. Corr'n 3.5 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading f Effccltve Grain 
Time Original Corrected Tot81 Depth DlaPa6~t.r 
(mln) 100Ra/W Sample L (=I II R W 

0.0 
0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

-0 

48.50 
46.00 
45.50 
43.00 
40.50 
38.50 
37.00 
35 00 
33.00 
31.50 

-- 
44.00 
41.50 
41.00 
38.50 
36.00 
34.00 
32.50 
30.50 
28.50 
27 00 

-0 

74.1 
69.9 
69.1 
64.8 
60.6 
57.3 
54.7 
51.4 
48.0 
45.5 

Grain D1amet.r = K*(SQRT(L/T)) 

-- 
74.1 
69.9 
69.1 
64.8 
60.6 
57.3 
54.7 
51.4 
48.0 
45.5 

-- -0 

8.34 0.0533 
8.75 0.0386 
8.83 0.0274 
9.24 0.0177 
9.65 0.0105 
9.98 0.0075 
10.22 0.0054 
10.55 0.0039 
10.88 0.0027 
11.12 0.0011 

ADVANCED TERRA TESTING, I dF 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Westab 
e 

JOB NO. 2066-03 

BORING NO. 10+00 SAMPLED Rocky Flats 

SAMPLE NO. #4 WASH SIEVE Ye8 
SOIL DESCR. Bulk (Jar) DRY SIEVE No 

DEPTH 5' DATE TESTED 02-24-92 TNI 

MOISTURE DATA 

HYGROSCOPIC Ye8 

NATURAL No 

Wt. Wet Soil & Pan (g) 
Ut. Dry Soil & Pan (g) 
Wt. Lost Mohture (0) 
Wt. of Pan Only (g) 
Wt. o f  Dry Soil (g) 
Moisture Content % 

0 Wt. Hydrom. Sample Wet (g)  - Wt. Hydrom. Sample D r y  (0) 

61.61 
59.18 
2.43 
3.77 
55.41 
4.4 

60.00 
57.48 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + +lo 
Before Wamhing (g) 3.85  
Weight of + X10 
After Wa8hing (g)  3.36 
Weight o f  - X10 
Weight o f  - X10 

Ut. Total Sample 

Wet (g) 643.19 

Wet (g) 639.34 

Dry (g) 612.95 

Dry (g) 616.31 

Calc. Wt. "W" (g) 57.79 
Calc. Ma88 + +lo 0.32 

Sieve Pan Indiv. Indiv. CUS. Cusp. % 
- Number Weight Ut. + Pan Wt. Wt. x Finer 

( S i z e )  ( Q )  (g) Retain. Retain. Retain. By Ut. 

0.00 0.00 0.0 100.0 1 1/2" 0.00 0.00 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 

0.0 100.0 3/8" 0.00 0.00 0 .00  0.00 
- #4 e. 00 2.14 2.14 2.14 0.3 99.7 
- #lo 0.00 1.22 1.22 3.36 0.5 99.5 

x20 - # 4 0  
#60 
#loo 
#230 

1.56 2.02 0.46 0.46 1.3 98.7 
1.56 3.07 1.51 1.97 4.0 96.0- 
1.51 3.94 2.37 4.34 8.1 91.9. 
1.56 6.00 4.44 8.78 15.7 84.3, -. 
1.56 9.26 7.70 16.48 29.1 70.9' 

ADVANCED TERRA TESTING, INC. 



CLIENT Weatom 

BORING NO, 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer t 
Sp. Or. o f  Soil 
Value o f  "8" 
Deflocculant 
Defloc. Corr'n 
Mmi8CU8 Corr'n 

%. 

HYDROMETER ANALYSIS 0 SEDIMENTATION DATA 

10+00 
5' 
I 4  
Bulk (Jar) 

ASTM 152 H 
2.75 
0.98 

3.5 
-1.0 

Sodlum Hcxamctaphosphate 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(mid WRIS 100Ra/W 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 
120.0 
250.0 

1440.0 

-- 
45.00 
42.50 
41.00 
39.00 
35.00 
33.50 
32.50 
30.50 
29.00 
27.00 

-0 

40.50 
38.00 
36.50 
34.50 
30.50 
29.00 
28.00 
26.00 
24.50 
22.50 

Grain Diamat# - K*(SQRT(L/T)) 

-0 

68.7 
64.4 
61.9 
58.5 
51.7 
49.2 
47.5 
44.1 
41.5 
38.2 

JOB NO. 2066-03 

SAMPLED Rocky Fhts 

WAS8 SIEVE Yes 
DRY SIEVE No 

DATE TESTED 02-24-92 TNU 

Temp., Dcg. C 23.0 
Temp. Coef. It 0.01279 
Wt. Dry Sample nWn 51.794 
% of Total Sample 100.0 

% Effecltve Grain 
Total 
Sample 

-- 
68.7 
64.4 
61.9 
58.5 
51.7 
49.2 
47.5 
44.1 
41.5 
38.2 

Depth Diameter 
L (-1 

0- -- 
8.91 0.0540 
9.32 0.0390 
9.57 0.0280 
9.89 0.0180 
10.55. 0.0107 
10.80 0.0077 
10.96 0.0055 
11.29 0.0039 
11.53 0.0027 
11.86 0.0012 

ADVANCED TERRA TESTING, IN?. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Wemtan e 
BORING NO. lO+OO 
DEPTH 1 3 . 0 '  
SAMPLE NO. X8 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & Pan (g )  
Wt. Dry Soil & Pan (g )  
Wt. Lost Moisture (g )  
ut. of Pan Only (SI) 
Wt. of Dry Soil (SI) 
Moisture Content f 

@ Wt. Hydrom. Sample Wet (g)  
Wt. Hydrom. Sample Dry ( 9 )  

8 8 . 4 0  
8 6 . 5 9  

1 . 8 1  
3 . 7 7  

8 2 . 8 2  
2 . 2  

60.01 
5 8 . 7 2  

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 02-28-92 TNI 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (g )  602.2:  

Weight o f  + +10 
Before Washing (g)  4 . 8 3  
Weight o f  + X10 

2 . 2 9  After Washing (g)  
Weight o f  - X10 

Wet (g)  597.28 
Weight o f  - t 1 0  

Dry ( g )  586.99 
Wt. Total Sample 

Dry ( g )  589.28  

Calc. Wt. "W" ( g )  5 8 . 9 5  
Calc. Mass + #lO 0 . 2 3  

Sieve Pan Indiv. Indiv. CUm. Cum. x 
Number Weight Wt. + Pan Wt. Wt. x Finer 

Retain. Retain. Retain. By Ut. (Size) (9)  (s r )  

1 1/2" 0 . 0 0  0 . 0 0  0 .00 0.00 0.0 100.0 
0 . 0  100.0 3/4" 0 . 0 0  

3/8" 0.00 0.00 0 . 0 0  0.00 0 .0  100.0 
8 4  0.00 0.00 0.00 0.00 0.0  100.0 
#lO 0.00 2 . 2 9  2 . 2 9  2 . 2 9  0 . 4  9 9 . 6  - 

0.00 0.00 0.00 

# 2 0  1 . 5 6  1 . 9 5  0 . 3 9  . 0 . 3 9  1 . 1  9 8 . 9  
#40 1 . 3 0  2 . 5 7  1 . 2 7  1 . 6 6  3 . 2  9 6 . 8 -  
t 6 0  1 . 3 2  3 . 4 9  2 . 1 7  3 . 8 3  6 . 9  93 . :  

X230 1 . 5 6  1 0 . 9 8  9 . 4 2  1 7 . 7 5  3 0 . 5  6 9 . 5  
XlOO 1 . 3 1  5 . 8 1  4 . 5 0  8 . 3 3  1 4 . 5  85 .5  

ADVANCED TERRA TZSTING, IXC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Westaa. 

BORING NO. 10+00 
DEPTH 1 3 . 0 '  
SAMPLE NO. #8 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 02-28-92 TM 

Hydrometer # ASTM 152 H Temp., Deg. C 2 2 . 0  

Deflocculant Sodium Hexametaphosphate X of Total Sample - 100.0  

Sp. Or. of Soil 2 . 7 6  Temp. Coef. K 0.01290 
Value o f  "amt 0 . 9 8  Wt. Dry Sample ttWtt 58.954 

Defloc. Corr'n 4 . 0  
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Readfng X Effecftve Grain 
Time Original Corrected Total Depth Diameter 

lOORa/W Sample L (m) ItRW (min) 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
3 0 . 0  
6 0 . 0  

120 .0  
250 .0  

1440.0  

-- 
44.75 
41 .00  
38 .25  
36 .25  
3 3 . 5 0  
3 2 . 0 0  
2 9 . 2 5  
27 .75  
2 6 . 0 0  
23 .75  

-- 
39.75  
36 .00  
33.25 
31 .25  
28 .50  
2 7 . 0 0  
24 .25  
22 .75  
2 1 . 0 0  
18 .75  

-_ 
6 5 . 9  
5 9 . 7  
55 .2  
5 1 . 8  
47 .3  
4 4 . 8  
40.2  
3 7 . 7  
34 .8  
3 1 . 1  

Grain Diameter 9 K* (SQRT( L/T) ) 

-- 
6 5 . 9  
5 9 . 1  
5 5 . 2  
5 1 . 8  
4 7 . 3  
4 4 . 8  
4 0 . 2  
3 7 . 7  
3 4 . 8  
31 .1  

-- -- 
8 . 9 5  0 .0546 
9 . 5 7  0 .0399 

10.02 0 .0289 
10.35 0 .0166 
1 0 . 8 0  0 .0109 
11.04 0 .0078 
11.49 0 .0056 
11.74 0.0040 
12.03 0 .0028 
12 .40  0 .0012 

ADVANCED TERRA TESTING, INC. 
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CLIENT West- e 
BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

MECHANICAL 

10+00 
31.0' 
#8 
Bulk (Jar) 

Yes 

No 

W t .  Wet Soil & Pan (g)  
Wt. Dry Soil & Pan (g )  
Wt. Lost Moisture (g )  
Wt. o f  Pan Only ( Q )  
Wt. of Dry Soil (g )  
Moisture Content X 

e Wt. Hydrom. Sample Wet (g)  
Wt. Hydrom. Sample Dry (g )  

ANALYSIS - SIEVE TEST DATA 

46.21 
45.34 
0.87 
3.68 

41.66 
2.1 

60.00 
58.77 

Sieve 
Number 
(Size) 

1 1/2" 
3/4" 
3/8" 

#4 
#lo 

#20 
#40 
160 

#loo 
#230 

Pan Indiv. Indiv. 

(9 )  (9 )  Retain. 
Weight Wt. + Pan Wt. 

0.00 0.00 0.00 
0.00 38.63 38.63 
0.00 12.46 12.46 
0.00 23.16 23.16 
0.00 21.07 21.07 

1.56 4 .7s  3.19 
1.56 5.20 3.64 
1.31 4.70 3.39 
1.55 6.06 4.51 
1.55 9.01 7.46 

Cum. 
Wt. 

Retain. 

0.00 
38.63 
51.09 
74.25 
95.32 

3.29 
6.83 
10.22 
14.73 
22.19 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 02-28-92 TNV 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #lo 
Before Washlng (g )  
Weight of + #lO 
Aster Washing (0) 
Weight of - #lO 

Wet (g )  
Weight of - #lo 

Dry (sf) 
Wt. Total Sample 

Dry (Q)  

Wet (gl 

Calc. Wt. "W" (g)  
Calc. Mass 

Cum. 
x 

Retain. 

0.0 
6.3 
7.0 

10.2 
13.1 

17.8 
23.2 
28.2 
34.9 
45.9 

+ x10 

x 
Flner 
By Wt. 

100.0 
94.7 - 
93.0 
89.8- 
86.9 

82.2 
76.8- 
71.8 
65.1 
54. lC' ' 

742.30 

100.25 

95.32 

642.05 

633.75 

729.07 

67.61 
8.84 

ADVANCED TERRA TESTING, XNC. 



BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer # 
Sp. Gr. of Soil 
Value of "a" 
Deflocculant 
Defloc. Corrln 
Meniscus Corr'n 

Y 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

10+00 
3 1 . 0 '  
#8 
Bulk (Jar) 

ASTM 152 H 
2 . 7 1  
0 . 9 9  

4 . 0  
-1 .0  

Sodium Hexametaphomphatc 

JOB NO. 2066-03 

SAMPLED Rocky Flat8 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 02-28-92 TNU 

Temp., Dag. C 2 2 . 0  

% of Total Sample 100.0  

Temp. Coef. K 0.01308 
Wt. Dry Sample "W" 67.612 

T 
Elapsed Hydrometer Reading x Effecatve Grain 
Time Original Corrected Total Depth Diameter 
(min) URII 100Ra/W Sample L (-) 

0 . 0  
0.s 
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
3 0 . 0  
6 0 . 0  

120 .0  
2 5 0 . 0  

1440.0  

-- 
37.  SO 
3 4 . 5 0  
3 4 . 0 0  
3 2 . 0 0  
30 .00  
28 .  50 
2 7 . 0 0  
2 6 . 0 0  
2 s .  00 
2 3 . 0 0  

-- 
32.  50 
2 9 .  SO 
29 .00  
2 7 . 0 0  
25 .00  
23.54 
22 .00  
21 .00  
20 .00  
1 8 . 0 0  

-- 
4 7 . 5  
43 .1  
42 .4  
3 9 . 5  
3 6 , s  
3 4 . 3  
3 2 . 1  
3 0 . 7  
29.2  
2 6 . 3  

Grain Diamet8r = K*(SQRT(L/T)) 

-- 
4 7 . 5  
43.1  
42.4  
3 9 . 5  
3 6 . 5  
3 4 . 3  
3 2 . 1  
3 0 . 7  
29 .2  
2 6 . 3  

-- -- 
10.14  0 .0589 
10 .63  0 .0427 
10.71 0 .0303 
11.04 0 .0194 
11.31 0 .0114 
11.62. 0.0081 
11 .86  O.OOS8 
12.03 0 .0041 
12 .19  0.0029 
12.52 0 .0012 

ADVANCED TERRA TESTING, 11 dF 
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MECHANICAL ANALYSIS - SIZVE TEST DATA 

CLIENT Westom 

BORING NO. 10+00 
DEPTH 43' 
SAMPLE NO. #ll 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9)  47.84 
Wt. Dry Soil & Pan (9) 46.63 
Wt. Lost Moisture (g )  1.21 
Wt. o f  Pan Only ( Q )  - 3.62 
Wt. of Dry Soil ( 9 )  43.01 
Moisture Content Y 2 . 8  

Wt. Hydrom. Sample Wet ( g )  55.02 
Wt. Hydrom. S a m p l e  Dry (9)  53.52 

JOB NO. 2066-03 

SAMPLED Rocky Yiats 
DATE TZSTED 03-16-92 SR 
WASH SIEVE Yes 
DRY SIEVE NO 

WASH SIEVE ANALYSIS 

W t .  Total Sample 

Weight of  + #lo 
Sefore Washing (9) 0.00  
Weight o f  + #lo 
A f t e r  Washing (8) 0.00 
Weight of  - #lo 
Weight o f  - #lo 
Wt. Total Sample 

Wet ( g )  55.02 

Wet (g) 55.02 

Dry (9) 53.52 

Dry ( g )  53.52 

Calc. Wt. *'W" (g )  53.52 
Calc. Mass + #lo 0.00 

Sieve  Pan Indiv. Indiv. Cum. Cum. % 
Finer -Number Weight Wt. + ?an Wt. Wt. % 

( S i t e )  ( g )  ( 9 )  Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3 1 4 "  0.00 0.00 0.00 0.00 0.0 100.0 

0.0 100.0 3 / 8 1 1  0.00  0.00 0.00 0.00 
ror4 0.00 0.00  0.00 0.00 0.0 100.0 - #lo 0.00 0.00 0.00 0.00 0.0 100.0 

# 2 0  
O X 4 0  
#60 

#230 

1.58 1.63 0.05 0.05 0.1 9 9 . 9  
i.55 1.63 0.08 0.13 0.2 9 9 . 8  
1.57 1.64 0.07 0.20 0.4 9 9 . 6  
1.56 1.67 0 . 1 1  0.31 0.6 
1.55 1.74 0 . 1 9  0.50 0 . 9  

ADVANCED TER.3A TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

BORING NO. lO+OO 
DEPTH 43 1 

SAMPLE NO. #ll 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

3AT3 TESTED 03-16-92 SR 

Hydrometer # ASTM 152 H Temp., Dtg. C 2 2 . 0  
Sp. Gr. of Soil 2.65 Temp. Coct. X 0.01332 
Value o f  "a" 1.00 Wt. Dry Sample "W" 53.515 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effccltvc Grain 
Time Original Corrected Total Depth Diameter 
bin) 100Ra/W Sample L (=I 11 R II 

0.0 
0.5 
1.0 
2.0 
5.0 

1 5 . 0  
30.0 
60.0 
120.0 
190.0 
1440.0 

-- 
58.. 00 
57.75 
57.50 
57.25 
56.75 
55 .oo 
52.75 
50.00 
48.00 
38.25 

-_ 
53.00 
52.75 
52. SO 
52.25 
51.75 
50.00 
47.75 
45.00 
43.00 
33.25 

-- 
99.0 
98.6 
98.1 
97.6 
96.7 
93.4 
89.2 

80.4 
62.1 

84.1 

-- 
99.0 
98.6 
98.1 
97.6 
96.7 
93.4 
89.2 
84.1 

62.i 
80.4 

-- -- 
6.78 0.0490 
6.82 0.0348 
6.86 0.0247 
6.90 0.0156 
6.98 0.0091 
7.27 0.0066 
7.64 0.0048 
8.09 0.0035 
8.42 0.0026 
10.02 0.0011 

ADVANCED TERRA TSSTiXG, IXC. 
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MECRANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Westaa 

BORING NO. 10+00 
DEPTH 5 3 . 4 '  
SAMPLE NO. x11 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil ti Pan ( 9 )  
Wt. Dry Soil 61 Pan (9) 
Wt. Lost Moisture (g )  
Wt. of Pan Only ( 9 )  
Wt. of  Dry Soil (GI) 
Moisture Content % 

Wt. Hydrom. Sample Wet ( g )  e 
Wt. Hydrom. Sample Dry ( 9 )  

5 1 . 2 2  
4 9 . 2 3  

1 . 9 9  
3 . 6 5  

4 5 . 5 8  
4 . 4  

5 5 . 0 2  
5 2 . 7 1  

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-16-92 SR 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #lO 
Before Washlng (g)  0.00 
Weight o f  + # l o  
After Washing (g )  0.00 
Weight of - #lo  

Wet ( g )  6 5 . 0 2  
Weight of - # l o  

Dry ( g )  5 2 . 7 1  
Wt. Total Sample 

Dry ( g )  5 2 . 7 1  

Wet (g )  5 5 . 0 2  

Calc. Ut. "W" (g )  5 2 . 7 :  
Calc. Mass + #lo  0 .00  

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt. Y Finer 
(Size) ( 9 )  (SI) Retain. Retain. Retain. By Wt. 

1 1 / 2 "  0 . 0 0  0 .00  0 .00  0.00 0 . 0  100.0 
0 . 0  100.0 34"' 0.00 0 .00  0.00 0.00 

3 / 8 "  0.00 0.00 0.00 0.00 0.0 100.0 
X4 0.00 0.00 0.00 0.00 0 .0  100.0 
X I 0  0.. 00 0.00 0.00 0.00 0.0 iOO.0 

0 . 0  1 0 0 . 0  # 2 0  1 . 5 5  1 . 5 6  0 . 0 1  0 . 0 1  
X40 1 . 5 7  1 . 5 8  0 . 0 1  0 . 0 2  0 . 0  100.0 
#60 1 . 5 5  1 . 5 7  0 . 0 2  0 . 0 4  0 . 1  9 9 . 9  

#loo 1 . 5 6  1 . 5 8  0 . 0 2  0 . 0 6  0 . 1  9 9 . 9  
#230 1 . 5 5  2 . 1 4  0 . 5 9  0 . 6 5  L .2  9 8 . 8  

ADVANCED TERRA TESTING, IYC.  



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Weaton 

BORING NO. 10+00 
DEPTH 53.4' 
SAMPLE NO. rrll 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-16-92 SR 

Hydrometer X ASTM 152 H Temp., Deg. C 22.0 

Deflocculant Sodium Hexametaphosphate X of  Total Sample 100.0 

Sp. Gr. o f  Soil 2.69 Temp. Coef. K 0.01316 
Value of "att 0.99 Wt. Dry Sample "W" 52.715 

Defloc. Corr'n 4.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading x Effecitvc Grain 
Time Original Corrected Total Depth Diameter 
( min 1 100Ra/W Sample L (m) It  R It  

0.0 
0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
190.0 
1440.0 

-- 
56.00 
55.50 
55.00 
54.00 
53.50 
51.50 
49.75 
46.75 
44.25 
34.75 

-- 
51.00 
50.50 
50.00 
49.00 

46.50 
44.75 
41.75 
39.25 
29.75 

48.50 

96.0 
95.0 
94.1 
92.2 
91.3 
87.5 
84.2 
78.6 
73.9 
56.0 

-- 
96.0 
95.0 
94.1 
92.2 
91.3 
87.5 
84.2 
78.6 
73.9 
56.0 

-- -- e 7.11 0.0496 
9.19 0.0353 
7.21 0.0251 
7.43 0.0160 

7.84 0.0067 
8.13 0.0048 
8.62 0.0035 
9.03 0.0029 
10.59 0.0011 

7 . 5 2 .  0.0093 

ADVANCED TER3A TESTING, XNC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT West- 308 NO. 2066-03 

BORING NO. 10+00 
DEPTH 5 5 . 5 '  
SAMPLE NO. tll 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g )  
Ut. Dry Soil & Pan (g )  
Ut. Lost Moisture (g )  

Moisture Content % 

Ut. of Pan Only (g)  
Wt. of Dry Soil ( g )  

Ut. Hydrom. Sample Wet ( 9 )  
Wt. Hydrom. S a m p l e  Dry (g) 

Sieve 
Number 
(Size) 

1 1/2" 
3/4"  
3/8"  

*4 
#10 

X20 
# 4 0  
X60 

#loo 
X 2 3 0  

4 9 . 2 7  
48.44 
0.83 
3 . 1 8  

45.26 
1.8 

55.01 
54.02 

Pan Indiv. Indiv. Cum. 
Welght Wt. + Pan Wt. Wt. 

( 9 )  ($7 Retain. Retain. 

0.00 0 00 0.00 0.00 
0.00 0 00 0.00 0.00 
0.00 0.00 0.00 0.00 

0.00 0.00 0.00 a. 00 
0.00 0.00 0.00 0.00 

1.56 1.60 0 . 0 4  0.04 
1.56 1 . 5 9  0.03 0 . 0 7  
1 . 5 6  1.60 0 . 0 4  0.11 

0 . 1 5  0 . 2 6  1.56 1 . 7 1  
1 . 5 7  1 1 . 0 4  9 . 4 7  9 . 7 3  

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight o f  + #10 
Before Washing (g )  
Weight of + X10 
After Washing ( 9 )  
Weight of - t 1 0  

Weight of - #lo 
Wt. Total Sample 

Wet :gl 

Wet (g )  

Dry ( g )  

Dry :g )  

Rocky Flats 

Y e s  
No 

03-16-92 SR 

Calc. Ut, I'W" ( Q )  
Calc. Mass + #lo 

Cum. 
% 

Retain. 

0.0  
0.0 
0 . 0  
0.0 
0.0 

0 . 1  
0 . 1  
0 . 2  
0.5 
18.0 

% 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100.0 

9 9 . 9  
9 9 . 9  
9 9 . 8  
99.5 
82.0 

55.  Oi 

0 . 0 0  

0 . 0 0  

55.01 

54.02 

5 4 . 0 2  

5 4 . 0 2  
0.c0 

ADVANCED TERRA TESTING, ZNC. 



CLIENT Westan 

HYDROMETER ANALYSIS - SS3IMENTATION DATA 

BORING NO. lO+OO 
DEPTH 55.5' 
SAMPLE NO. +11 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Fiats  
DATE TESTED 03-16-92 SR 
WASH SIEVE Yes 
DRY SIEVE YO 

Hydrometer # ASTM 152 H Temp., Deg. C 22.0 
Sp.  Gr. o f  Soil 2.64 Temp. Coef. IC 0.01336 
Value of "a" 1.00 U t .  Dry Sample "W" 54.023 
Deflocculant Sodium Hexametaphosphate % of  Total Sample - :OO.O 
Defloc. Corr'n 4.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading x Effccitve Grain 
Time Original Corrected Total Degth Diameter 
(min) 9 t  R I1 lOORa/W Sample L (mm) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 
120.0 
190.0 
1440.0 

-- 
47.00 
41.25 
36.00 
31.00 
29.00 
27.75 
26.25 
24.75 
23.25 
19.00 

-- 
42.00 
36.25 
31.00 
26.00 
24.00 
22.75 
21.25 
19.75 
10.25 
14.00 

Grain Diameter- K*(SQRT(L/T)) 

77.9 
67.2 
57.5 
48.2 
44.5 
42.2 
39.4 
36.6 
33.8 
26.0 

-- 
77.9 
67.2 
57.5 
48.2 
44.5 
42.2 
39.4 
36.6 
33.8 
26.0 

-- -- 
8.58 0.0554 
9.53 0.0412 
10.39 0.0304 
11.21 0.0200 
11.53. 0.0111 
11.74 0.0084 
11.99 0.0060 
12.23 0.0043 
12.48 0.0034 
13.17 0.0013 

ADVANCED TE3XA TSSTING, fXC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT W.stoa 

BORING NO. 10+25 

SAMPLE NO. 86 
SOIL DESCR. Bulk (Jar) 

DEPTR 15.09 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yea 
DRY SIEVE No 

DATE TESTED 02-18-92 TNU 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g) 
Wt. Dry Soil & Pan (g) 

Wt. of Pan Only (g) 
Wt. of Dry Soil (g)  

Wt. L08t MOi8tUrO ( Q )  

Moisture Content X 

Wt. Hydrom. Sample Wet (0) 
Ut. Hydrom. Sample Dry (9 )  

45.01 
43.60 
1.41 
3.61 
39.99 

3 . 5  

60.64 
58.58 

Wt. Tot81 Smpfa 
Wet ( 9 )  468.52 

Weight of  + 810 
Before Washing (0) 12.22 
Weight of  + 810 
After Wrahing (g) 
Welght of - 810 
Weight o f  - 810 
Wt. Total Sample 

8.68 

Wet (g) 456.30 

Dry (0) 444.18 

Dry (9 )  452.86 

Calc. Wt. "WH (0)  59.12 
Calc. Mass + 810 1.14 

Sieve Pan Indiv . Indiv. C U .  CU. X 
- Number Weight Wt. + Pan Wt. Wt. x Finer 

Retain. Retain. Retrin. By Ut .  (Size) (!J) (g) 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 
84 0.00 4.92 4.92 4.92 1.1 98.9- 
810 0.00 3.16 3.76 8.68 1.9 98.1 

#20 
#40 
860 

#loo 
8230 

1.51 3.03 1.46 1.46 4.4 95.6 
1.55 3.22 1.61 3.13 7.2 92.8 
1.51 3.51 1.94 5.Ql 10.4 89.6 
1.57 4.56 2.99 8.06 15.4 84.6 
1.56 1.30 5.14 13 80 25.0 75.0 

ADVANCED TERRA TESTING, fNC. 



CLIENT W-tor r  

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydronotar 
Sp. Or. of Sol1 
Value of *an 
Deflocculant 
Defloc. Corr'n 
Meniscum Corr'n 

c 

flYDROMETER ANALYSIS - SEDIMENTATION DATA 

10+25 
15.0' 
*6 
Bulk (Jar) 

ASTM 152 H 
2.73 
0.98 

5 . 0  
-1.0 

Sodlum Hexamat8phosph8te 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Ye8 
DRY SIEVE No 

DATE TESTED 02-18-92 TNU 

Temp., Deg. C 21.0 

Wt. Dry Sample nWn 59.721 
f of  Total Sample 100.0 

Temp. Coot. IC 0.01327 

T 
Elap8ed Hydrometer Reading x Effacltve Oraln 
Tim. Original Corrected Tot81 Depth Diameter 
hln) 100R8/W Sample L (-1 IvRn 

-_ 0.0 
0 . 5  49.00 
1 . 0  46.50 
2 . 0  46.00 
5 . 0  43.50 

15.0 4 1  .OO 
30.0  39.00 
60.0  37.00 

120.0 35.  SO 
250.0 33.  50 

1440.0 32.00 

e- 

43.00 
40.50 
40.00 
37.50 
35.00 
33.00 
31.00 
29.50 
27.50 
26 00 

Graln Diametar = K*(SQRT(L/T)) 

_- 
70.8 
66.7 
65.9 
61.8 
57.7 
54 .4  
51.1 
48.6 
45.3 
42.8 

-- 
70.8 
66.7 
65.9 
61.8 
57.7 
54.4 
s1 .1  
48.6 
45.3 
42.8 

-- 0- 

8.25 0.0539 
8.66 0.0391 
8.75 0.0278 
9.16 0.0180 
9.57 0.0106 
9.89' 0.0076 

10.22 0.0055 
10.47 0.0039 
10.80 0.0028 
11.04 0.0012 

ADVANCED TERRA TESTING, INX. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Wemtoa ' 

e 
BORING NO. 10+25 
DEPTH 22 ' 
SAMPLE NO. X5 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

Rocky Flats SAMPLED 
DATE TESTED 02-24-92 TNt 
WASH SIEVE Yea 
DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Ycu 

NATURAL No 

Wt. Wet Soil & Pan (g)  48.90 
Wt. Dry Sol1  & Pan (g) 46.80  
Wt. Lost Moisture (g )  2.10  
Wt. of Pan Only (9 )  3.74 
Wt. of Dry Soil ( Q )  43.06  
Moisture Content k 4 . 9  

Wt. Total Sample 
Wet (g) 577.94 

Welght o f  + X10 
Before Washing (0) 10.30 
Weight of + # l o  
After Wauhlng (g )  7.79 
Weight o f  - X l O  

Weight o f  - X10 

Wt. Total Sample 

Wet (g) 567.64 

Dry (g )  543.64 

Dry (g)  551.43 

0 Wt. Hydrom. Sample Wet (g)  60.00  Calc. Wt. "W" (g)  58.03 
Wt. Hydrom. Sample Dry (g )  57.21 Calc. Mass + # l o  0 .82 

Sieve Pan Indlv. Indiv. Cum. Cum. x 
Number Weight Wt. + Pan Wt. Wt. x Finer 
(Size) (g )  (g )  Retain. Retain. Retain. By Wt. 

1 1 / 2 "  0.00 0.00 0.00 0 . 0 0  0 . 0  100.0 
0 . 0  100.0  

0.00 0 .00 0 .00 0 . 0  100.0 
3/4" 0.00 0.00 0 .00  0.00 
3/8" 0.00 

#4 0.00 5 . 7 6  5 . 7 6  5 . 7 6  1 . 0  9 9 . 0  - 
# l o  0.00 2 . 0 3  2 . 0 3  7 . 7 9  1 . 4  98 .6  -- 

X20 1 . 5 6  2 . 8 9  1 . 3 3  1 . 3 3  3 . 7  96 .3  

#60 1 . 5 5  3 . 0 4  1 . 4 9  4 . 1 6  8 . 6  91 .4  
#IO 1 . 5 5  2 . 8 9  1 .34  2 . 6 7  6 . 0  9 4 . 0 -  

#loo 1 . 5 5  4 .48  2 . 9 3  7 . 0 9  13 .6  86 4, F-. 
X230 1 . 5 6  7 . 8 8  6 .32  13.41 2 4 . 5  7 5 . 5  

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT WemtOO . 

BORING NO. 10+25 
DEPTH 22'  
SAMPLE NO. It5 
SOIL DESCR. Bulk (Jar) 

Hydrometer 8 ASTM 152 H 
Sp. Or. of Sol1 2.71 
Value of 0 . 9 9  
Deflocculant Sodium Hexametaphosphate 
Defloc. Corr'n 6 . 0  
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading x 
Time Original Corrected Total 
bin) IIRW 100Ra/W Sample 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

35.0  
3 0 . 0  
6 0 . 0  

120.0 
250.0 

1440.0 

-- 
47. 50 
45.00 
43.50 
40.50 
37.00 
35.00 
33.00 
32.00 
29.00 
2 7 . 0 0  

-0 

40 50 
38.00 
36.50 
33.50 
30.00 
28.00 
26.00 
25.00 
22.00 
20.00 

-0 

69.0 
64.7  
62.1 
57.0 
51.1 
47.7  
44.3 
42.6 
37.5 
34.1  

69.0  
64.7  
62.1  
5 7 . 0  
51.1 
47.7  
44.3  
42.6 
37.5 
34.1 

JOB NO. 2066-03 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Temp., Deg. C 
Temp. Coef. K 

Rocky Flats 

Yes 
No 

02-24-92 TB- 

21.0 
0.01324 

Wt. Dry Sample "Wn 58.030 
% of Tot81 Sample 100.0 

Effecltve Graln 
Depth Diameter 
L (m) 

8.50 0.0546 
8.91 0.0395 
9.16 0.0283 
9 .65 0.0184 

10.22 0.0109 
10.55 0.0079 
10.88 0.0056 
11.04 0.0040 
11.53 0.0028 
11.86 0.0012 

Grain Diametm - X*(SQRT(L/T)) 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Weston; . JOB NO. 2066-03 

BORING NO. 10+25 
DEPTH 30 ' 
SAMPLE NO. #8 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yen 

NATURAL No 

wt. Wet Soil & Pan (g)  
Wt. Dry Soil & Pan (g )  
Wt. Lost Moisture (g)  
Wt. of Pan Only 
Wt. of Dry Soil ( 9 )  
Moisture Content % 

0 Wt. Hydrom. Sample Wet (9 )  
Wt. Hydrom. Sample Dry (g) 

78.66  
76 .89  

1 . 7 7  
3 . 6 9  

7 3 . 2 0  
2 . 4  

60 .01  
58 .60  

SAMPLED Rocky FLats 
DATE TESTED 3-5-92 SR 
WASH SIEVE Yes 
DRY SIEVE No 

WASEI SIEVE ANALYSIS 

Wt. Total Sample 
Wet (g)  620.88 

Welght o f  + X10 
Before Washlng (9)  29.82 
Weight of + # l o  
After Washing (g )  4.32 
Weight of - #10 

Wet (g)  591.06 
Weight of - +lo 

Dry (g)  602.00 
Wt. Total Sample 

Dry (gj 606.32 

Calc. Wt. "W" (g )  59.02 
Calc. Mass + +10 0 .42  

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt. x Finer 
(Size) ( g )  (!a) Retain. Retain. Retain. By Wt. 

0.00  0.00 0 . 0 0  0 . 0 0  0 . 0  100 .0  
3 / 4 "  0.00 0.00 0 .00 0 . 0 0  0 . 0  100 .0  

0 . 0 0  0 . 0  100 .0  3/8" 0.00 0.00 0 . 0 0  
X 4  0.00 0 . 8 0  0 . 8 0  0 . 8 0  0 . 1  99 .9  
#lo 0.00 3 . 5 2  3 . 5 2  4 .32  0 . 7  9 9 . 3 -  

1 1/2" 

x20 
#40 
X60 

#IO0 
X230 

1 . 5 6  1 . 8 4  0 . 2 8  . 0.28  1 . 2  98 .8  
1 . 5 5  2 . 4 3  0 . 8 8  1 . 1 6  2 . 7  9 7 . 3  
1 . 5 5  3 .38  1 . 8 3  2 . 9 9  5 . 8  94 .2  
1 . 5 5  5 . 6 9  4 .14  7 . 1 3  1 2 . 8  87.2  
1 . 5 6  9 . 5 0  7 . 9 4  1 5 . 0 7  26 .2  7 3 . 8  

ADVANCED TSRRA TESTIING, TNC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Weeta * JOB NO. 2066-03 

BORING NO. 10+25 
DEPTH 30 ' 
SAMPLE NO. #8 
SOIL DESCR. Bulk (Jar) 

Rocky Flats SAMPLED 
DATE TESTED 3-5-92 SR 
WASH SIEVE Yes 
DRY SIEVE No 

Hydrometer # ASTM 152 H Temp., Deg. C .  22.0  
Sp. Or. o f  Soil 2.76 Temp. Cod. K 0.01290 
Value of  Inan 0 . 9 8  Wt. Dry Sample "W" 59.017 
Dcflocculant Sodium Hexametaphosphate X of Total Sample- 100.0 
Defloc. Corr'n 5 . 0  
Meniscus Corr'n -1 .0  

T 
Elapsed Hydrometer Rcadlng X Effecitve Grain 
Time Original Corrected Total Depth Diameter 
(min) 100Ra/W Sample L (m) If R II 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
3 0 . 0  
6 0 . 0  

1 2 0 . 0  
250 .0  

1440.0  

-- 
4 6 . 0 0  
43 .00  
4 1 . 2 5  
3 9 . 0 0  
34 .25  
3 1 . 5 0  
2 9 . 0 0  
28 .00  
2 6 . 5 0  
2 3 . 7 5  

-- 
40.00 
3 7 . 0 0  
35.25 
3 3 . 0 0  
28 .25  
2 5 . 5 0  
23 .00  
2 2 . 0 0  
20 .50  
17 .75  

-- 
6 6 . 3  
6 1 . 3  
58 .4  
5 4 . 7  
4 6 . 8  
4 2 . 3  
38 .1  
3 6 . 5  
3 4 . 0  
2 9 . 4  

-0 

6 6 . 3  
6 1 . 3  
5 8 . 4  
5 4 . 1  
4 6 . 8  
42 .3  

3 6 .  
3 4 . 0  
2 9 . 4  

-0 -0 

8 . 7 5  0.0540 
9 . 2 4  0.0392 
9 . 5 3  0.0282 
9 . 8 9  0.0181 

10.67 0.0109 
11.12 0.0079 
11.53 0.0057 
11 .70  0.0040 
11.94 0.0028 
1 2 . 4 0  0.0012 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

BORING NO. 10+25 
DEPTH 4 0 '  
SAMPLE NO. #8 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt, Wet Soil ti Pan (g) 
Wt. Dry soil 61 Pan ( g )  
Wt. Lost Moisture (g) 
Wt. o f  Pan Only 
W t .  of Dry Sol1 ( Q )  
Moisture Content X 

Wt. Hydrom. Sample Wet (g )  
Wt. Hydrom. Sample Dry (g) * 

5 0 . 5 0  
4 9 . 1 7  

1 . 3 3  
3 . 6 6  

4 5 . 5 1  
2 . 9  

60.00 
5 8 . 3 0  

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 3-5-92 SR 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (g)  - 579 .28  

Wclght o f  + #lO 
Before Washing (g )  2 1 . 7 6  
Weight of + #lo 
After Washing (g )  1 3 . 5 3  
Welight o f  - #lo 

Wet (g)  557.52 
Weight of - #lo 

Dry (g)  549 .69  
Wt. Total Sample 

Dry (g) 563 .22  

Calc. Wt. "Wn (g) 59 .73  
Calc. Mass + # l o  1 . 4 3  

Sieve Pan Indiv. Indiv. Cum. Cum. x 
Number Weight Wt. + Pan Wt. Wt. x Finer 

- (Size) (g) (g )  Retain. Retain. Retain. By Wt. 

0 .0  100.0 
3 / 4 "  0.00 0 .00  0.00 0.00  0.0 100.0 
3/8" 0.00 7 . 6 5  7 . 6 5  7 . 6 5  1 . 4  9 8 . 6  

1 1 / 2 "  0.00 0.00 0.00 0.00  

x4 Q.00 2 . 8 9  2 . 8 9  1 0 . 5 4  1 . 9  98 .1-  
#lo 6.00 2 . 9 9  2 . 9 9  13.53  2 . 4  97 .6-  

x20 1 . 5 6  2 . 1 0  0 . 5 4  ' 0 . 5 4  3 . 3  96 .7  
X I 0  1 . 5 6  2 . 2 6  0 . 7 0  1 . 2 4  4 . 5  9 5 . 5 -  
#60 1 . 5 6  2 . 2 0  0 . 6 4  1 . 8 8  5 . 5  9 4 . 5  

#230 1 . 5 7  4.00 2 . 4 3  5 . 1 7  1 1 . 1  8 8 . 9  
#loo 1 . 3 2  2 . 1 8  0 . 8 6  2 . 7 4  7 . 0  9 3 . 0  

ADVANCED TERRA TESTING, ZNC. * 



CLIENT Woatm - 

c 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

BORING NO. 10+25 
DEPTH 40' 
SAMPLE NO. #8 
SOIL DESCR. Bulk (Jar) 

Hydrometer # ASTM 152 H 
Sp. Or. o f  So l1  2 .72  
Value of llall 0 . 9 9  
Deflocculant Sodium Hexametaphosphate 
Defloc. Corr'n 5.0 
Meniscus Corr'n -1 .0  

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
bin) IIRN 100Ra/W 

-- 0 . 0  
0 . 5  56: 00 
1 . 0  53 * 75 
2 . 0  51.75 
5 . 0  49 .75  

1 5 . 0  46 .75  
30 .0  4 4 .  50 
60.0  41 .75  

120 .0  3 9 . 0 0  
2 5 0 . 0  36.75 

1440.0  32 .25  

-- 
so .  00 
47.75 
45.75 
43 75 
40.75 
3 8 .  50 
35 .75  
3 3 . 0 0  
30 .75  
26 .25  

Graln Diameter - K*(SQRT(L/T)) 

-- 
82.5  
7 8 . 8  
7 5 . 5  
7 2 . 2  
6 7 . 3  
6 3 . 6  
5 9 . 0  
54 .5  
5 0 . 8  
4 3 . 3  

JOB NO. 2066-03 

SAMPLED Rocky Flat8 
DATE TESTED 3-5-92 SR 
WASH SIEVE Yes 
DRY SIEVE NO 

Temp., Deg. C '  2 2 . 0  

X o f  Total Sample 100.0  

Temp. Cocf. K 0.01305 
W t .  Dry Sample "Wal 59.731 

k Effecltve Graln 
Total Depth Dlameter 
Sample L 

-- 
82.5  
7 8 . 8  
7 5 . 5  
7 2 . 2  
67 .3  
6 3 . 6  
5 9 . 0  
5 4 . 5  
50.0 
43 .3  

00 -- 
7.11  0.0492 
1 . 4 8  0.0357 
7.80 0 .0258 
8 . 1 3  0.0166 
8 .62  0.0099 
0 . 9 9  0.0071 
9 . 4 4  0 .0052 
9 . 8 9  0.0037 

10.26 0.0026 
11.00 0.0011 

ADVANCED TERRA TESTZNG, e. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

@ ~ CLIENT Wmta . 

BORING NO. 10+25 
DEPTH 46.0 '  
SAMPLE NO. #8 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 02-28-92 TNU 
WASH SIEVE Ye8 
DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

ut. Wet Soil & Pan (g )  3 4 . 8 4  

Wt. Lost Moisture (g )  0.72  
Wt. of Pan Only ( 0 )  3 . 7 2  
Ut. of  Dry Soil (g)  30.40 
Moisture Content Y 2 . 4  

Wt. Dry Soil & Pan (g )  34 12. 

Wt. Total Sample 

Weight o f  + X10 
Before Washing (0) 0.00 
Weight of + X10 
After Washing (g)  0.00 
Weight o f  - t 1 0  

Wclght o f  - X10 

W t .  Total Sample 

Wet (g )  60.06 

Wet (g)  60.06 

Dry ( g )  58.61 

Dry ( G I )  58.67 

Wt. Hydrom. Sample Wet (g)  60.06 Calc. Wt. "W" (g )  58.67 @ Wt. Hydrom. Sample Dry (g)  58.67 Calc. Mass + X10 0.00 

Sieve Pan Indiv . Indiv. Cum. cum.. 115 
Number Welght Wt. + Pan Wt. Wt . x Flner 
(Size) (g )  (47) Retain. Retain. Retain. By Ut. 

1 1/2" 0 .00 0 . 0 0  0.00 0.00 0 . 0  100.0 
3/4 lt 0.00 0 .00  0 .00 0.00 0 . 0  100.0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 
#I 0.00 0.00 0.00 0.00 0.0 100.0 

0.00 0 . 0  100.0 #lo e. 00 0.00 0.00  

e20 1 . 5 6  1 . 1 8  0 .22  0 . 2 2  0 . 4  99 .6  

160 1 . 5 7  1 . 6 7  0 . 1 0  0 . 4 6  0 . 8  99.2  

L230 1 .57  2 . 1 9  0 . 6 2  1 . 1 8  2 . 0  98 .0  

140  1 . 3 0  1 . 4 4  0 . 1 4  0 . 3 6  0 . 6  9 9 . 4 d  

1100 1 . 5 6  1 . 6 6  0 . 1 0  0 . 5 6  1 . 0  99.0  

e ADVANCED TERRA TESTING, INC. 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Wemton 

BORING NO. 10+25 
DEPTH 46.0l 
SAMPLE NO. #8 
SOIL DESCR. Bulk (Jar) 

Hydrometer # ASTM 152 H 
Sp. Gr. of Sol1 2.73 
Value of "a" 0.98 
Deflocculant Sodlum Hexametaphosphate 
Defloc. Corr'n 4.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 

I1 R I1 W n )  
0.0 
0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

-- 
56.50 
55.00 
53.00 
51.00 
47.00 
44.50 
42.00 
38.00 
36. 50 
30.50 

-- 
51.50 
50.00 
48.00 
46.00 
42.00 
39.50 
37.00 
33.00 
31 .SO 
25.50 

100Ra/W 

-- 
86.4 
83.9 
80.5 
77.2 
70.4 
66.3 
62.1 
55.3 
52.8 
42.8 

JOB NO. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Ye8 
DRY SIEVE No 

DATE TESTED 02-28-92 TNT 

Temp. Deg. C . 22.0 

X o f  Total Sample 100.0 

Temp. Coef. IC 0.01301 
Ut .  Dry Sample "W" 58.668 

x Effecftve Grain 
Total Depth Diameter 
Sample L (-1 

-- 
86.4 
83.9 
80.5 
77.2 
70.4 
66.3 
62.1 
55.3 
52.8 
42.8 

-- -- 
7.02 0.0480 
7.27 0.0351 
7.60 0.0254 
7.93 0.0164 
8.58 0.0098 
8.99 0.0071 
9.40 0.0052 
10.06 0.0038 
10.30 0.0026 
11.29 0.0012 

Grain Diamet8r = IC*(SQRT(L/T)) 

ADVANCED TERRA TESTING, a. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
43- 

CLIENT Weaton . 
BORING NO. 10+25 
DEPTH 6 9 . 0 '  
SAMPLE NO. #8 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan ( g )  43.22 
Wt. Dry Soil & Pan ( 9 )  41.90  
Ut. Lost Moisture ( g )  1 . 3 2  
Wt. o f  Pan Only (9) 3 . 8 5  
Ut. o f  Dry Soil (g )  38.05  
Mofsturc Content f 3 . 5  

Wt. Hydrom. Sample Wet (g) 60.01  
Wt. Hydrom. Sample Dry (g )  58.00 

JOB NO. 2066-03 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

WASH SIEVE ANALYSIS 

Rocky Flats 

Yes 
No 

02-28-92 TNC 

W t .  Total Sample 

Weight of + #lo 
Before Washlng (g)  
Weight of + #lo 

Weight of - #lo 
Wclght of - X10 

Ut. Total Sample 

Wet (g) 60.01 

0.00 

After Washing (g )  0.00 

Wet (g )  60.02 

Dry (g )  58.00 

Dry (g )  58.00 

Calc. Wt. ItWn (g )  58.00  
Calc. Mass + # l o  0.00 

Sieve Pan Indiv. Indiv. Cum. CUE. % 
Number Weight Wt. + Pan Wt. Wt. % Finer 
( S i z e )  ( g )  (SI) Retain. Retain. Retain. By Wt. 

100.0 
3/4" 0 .00  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0  100.0  

0 . 0 0  0 . 0  100.0 3/8"  0.00 0.00 0 .00 
x4 0.00 0 .00 0 . 0 0  0.00 0.0 100.0 
#10 0.00 0.00 0.00 0.00 0.0 100.0 

1 1/2" 0 . 0 0  0 . 0 0  0 . 0 0  0.00 0.0 

x20 1 . 3 1  3 . 2 8  1 . 9 7  ' 1 . 9 7  

X60 1 . 3 7  4 . 8 1  3 . 4 4  8 . 1 3  
#40 1 . 5 7  4 . 2 9  2 .72 4 . 6 9  

# l o o  1 . 5 6  6 . 9 3  5 . 3 7  13 .50  
X230 1 . 5 6  9 . 4 9  7 . 9 3  2 1 . 4 3  

3 . 4  
8 . 1  

1 4 . 0  
2 3 . 3  
3 6 . 9  

96.6  
9 1 . 9  
8 6 . 0  
76 .7  
63 .1  

AOVANCED TERRA TESTING, INC. 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

BORING NO. 10+25 
DEPTH 6 9 . 0 '  
SAMPLE NO. X8 
SOIL DESCR. Bulk (Jar) 

Hydrometer # ASTM 152 H 
Sp, Gr. o f  Soil 2.71 
Value o f  "a" 0.98 
Deflocculant Sodium Hexametaphosphate 
Dcfloc. Corr'n 4 . 0  
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min) 11Rn 

-- -- 0 . 0  
0 . 5  37.50 32.50 
1 . 0  35.50 30.50 
2 . 0  34.50 29.50 
5 . 0  33.50 28.50 

1 5 . 0  32.00 27.00 

6 0 . 0  29.75 24.75 
120.0  28.50 23.50 
250.0 27.00 22.00 

1440.0 26.00 21.00 

3 0 . 0  30 .00  25.00 

Grain Diametem - K*(SQRT(L/T)) 

Y 
Total 

100Ra/W Sample 

-- 
54.7  
5 1 . 3  
4 9 . 6  
4 8 . 0  
45.4 
4 2 . 1  
41.6 
3 9 . 5  
37.0 
3 5 . 3  

-- 
54.7  
51.3  
49.6 
48.0 
45.4 
42.1 
41.6 
39.5  
31.0 
35.3  

- 
JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 02-28-92 TNC 
WASH SIEVE Yes 
DRY SIEVE NO 

Temp., Dcg. C 22.0 
Temp. Cod. K 0.01287 
Wt. Dry S a m p l e  "Wn 57.998 
% o f  Total Samplc- 100.0 

Effecitve Grain 
Depth Diameter 

L (m) 
-- -_ 

10.14 0.0580 
10.47 0.0416 
10.63 0.0297 
10.80 0.0189 
11.04 0.0110 
11.37 0.0079 
11.41 0.0056 
11.62 0,0040 
11.86 0.0028 
12.03 0.0012 

ADVANCED TERRA TESTISG, iXC. 
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HYDROMZTER ANALYSIS - SEDIMENTATION DATA 
gk 

CLIENT Womtm . 
e '  

BORINa NO. 10+25 
DEPTH 74 ' 
SAMPLE NO. #4 
SOIL DESCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

ROC@ Fht8 
02-24-92 TNI 
Ye8 
No 

Hydrometer X ASTM 152 H Temp., D8g. C 22.0 

Value o f  nan 1.00 W t .  Dry Sample "WN 57.597 
Deflocculant Sodlum Hexametaphosphate X o f  Total Sample 100.0 
Defloc. Corr'n 3.5 
Menlscus Corr'n -1.0 

Sp. Or. of  Sol1 2.67 Temp. Coat. K 0.01324 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
b i n )  I1 R 11 100Ra/W 

0.0 
0.s 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

-- 
46.50 
40.50 
36.00 
32.50 
29.00 
28.50 
27.00 
25.50 
24.00 
20.50 

-- 
42.00 
36.00 
31.50 
28.00 
24.50 
24.00 
22.50 
21.00 
19.50 
16.00 

-- 
72.6 
62.3 
54.5 
48.4 
42.4 
41.5 
38.9 
36.3 
33.7 
21.7 

k Effecftvo Grain 
Total Depth Dlameter 
Sample L (=I 

-- -- -- 
72.6 8.66 0.0551 
62.3 9.65 0.0411 
54.5 10.39 0.0302 
48.4 10.96 0.0196 
42.4 11.53 0.0116 
41.5 11.62 0.0082 
38.9 11.86 0.0059 
36.3 12.11 0.0042 
33.7 12.35 0.0029 
27.7 12.93 0.0013 

ADVANCED TERRA TESTING, INC. 
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CLIENT Wemtoa . 

0 

MECHANICAL ANALYSIS - SIEVE TEST DATA 

JOB NO. 2066-03 

BORING NO. 10+50 
DEPTH 1.0-1.4 ' 
SAMPLE NO* +3 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPXC Yes 

NATURAL No 

Ut. Wet Soil 61 Pan (g )  
ut. Dry Soil bl Pan (g )  
Wt. Lost Moisture ( g )  
ut. of Pan Only ( 9 )  
Ut. of Dry Soil (g )  
Moisture Content % 

Ut. Hydrom. Sample Wet ( g )  
Ut. Hydrom. Sample Dry ( 9 )  

52.67, 
50.39 
2.28 
3.64 

46.75 
4.9 

60.01 
57.22 

SAMPLED Rocky Flat8 
DATE TESTED 2-28-92 TNU 
WASH SIEVE Yes 
DRY SXEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (g)  1489.17 

Welght o f  + e10 
Before Washing (g)  324.26 
Weight o f  + #lo 
After Washfng (g )  271.64 
Weight of - X10 

Wet (g) 1164.91 
Weight of - +10 

Dry ( 0 )  1160.91 
Wt. Total Sample 

Dry (g) 1432.55 

Calc. Wt. "W" (g )  7 0 . 6 9  
Calc. Mass + X10 13.3 

Sieve Pan Indiv. Indiv. Cum. Cum. x 
Number Weight Ut. + Pan Ut. ut. ill Finer 
( S i z e )  ( Q )  ( Q )  Retain. Retain. Retain. By Ut. 

1 1/2" 0.00 115.25 115.25 115.25 8.0 92.0 

3/8" 0.00 3.58 3.58 223.46 15.6 84.4 
#4 0.00 20.25 20.25 243.73 17.0 83.0 
#lo 0.00 21.93 27.93 271.64 19.0 81.0 

3/4" 0.00 104.63 104.63 219.88 15.3 84.7 ' 

#20 1.58 4.99 3.4: . 3.41 23.8 76.2 
X40  1.56 4.90 3.34 6.75 28.5 71.5' 
#60 1.55 4.48 2.93 9.68 32.7 67.3 

#loo 1.57 5.41 3.84 13.52 38.1 61.9,, 
#230 1.57 8.45 6.88 20.40 47.9 52.1 

ADVANCED TERRA TESTING, 1- 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT We8ton e 
BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer Cc 
Sp.  Gr. of Soil 
Value of Itan 
Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

10+50 
1.0-1.1 '  
#3 
Bulk (Jar) 

ASTM 152 H 
2 . 7 7  
0 .98 

4 . 0  
-1 .0  

Sodium Hexametaphosphate 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min) I1 R II 

-- -- 0 . 0  
0 . 5  41 . O O  3 6 . 0 0  
1 . 0  3 9 . 0 0  3 4 . 0 0  
2 . 0  38 .50  33.  50 
5 . 0  36 .00  3 1 . 0 0  

1 5 . 0  33 .50  28 .50  
3 0 . 0  3 2 . 0 0  2 7 . 0 0  
6 0 . 0  31 .00  2 6 . 0 0  

1 2 0 . 0  3 0 . 0 0  25.00 
250 .0  28 .00  2 3 . 0 0  

1440.0  2 6 . 0 0  2 1 . 0 0  

Grain Diametor - K*(SQRT(L/T)) 

x 
Total 

100Ra/W Sample 

4 9 . 8  
4 7 . 0  
4 6 . 3  
42.8  
39 .4  
3 7 . 3  
3 5 . 9  
3 4 . 6  
3 1 . 8  
2 9 . 0  

_ _  
4 9 . 8  
47 .0  
4 6 . 3  
4 2 . 8  
3 9 . 4  
3 7 . 3  
35 .9  
3 4 . 6  
3 1 . 8  
2 9 . 0  

JOB NO. 2066-03 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Rocky Plats 
2-28-92 TNU 
Yes 
NO 

Temp., Dag. C 2 2 . 0  

% of Total Sample :oo.o 
Temp. Cocf. K 0.01287 
W t .  Dry Sample "W" 70.609 

Effecltve Grain 
Depth Diameter 
L (=I 

-- -_ 
9 . 5 7  0 .0563 
9 .89  0 .0405 
9 .98  0 .0287 

10.39 0.0185 
10.80 0.0109 
11 .04  0 .0078 
11.21 0 .0056 
11.37 0 .0040 
11.70 0 .0028 
12.03 0 .0012 

ADVANCED TERRA TESTING, iSC; 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT WO8tOB - 
BORING NO. 10+50 
DEPTH 1.5 '  
SAMPLE NO. X3 
SOIL  DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soi l  & Pan (g) 
Wt. Dry Soil & Pan ( 8 )  
Wt. Lost Moisture (g )  
Ut. of Pan Only ( Q )  
Wt. of  Dry Soil ( Q )  
Moisture Content k 

Wt. Hydrom. Sample Wet (g) 
Wt. Hydrom. Sample Dry (g) 

67.18 
66.24 

0 . 9 4  
3 . 3 5  

62 .89  
1 . 5  

60 .00  
59.12 

JOB NO. 2066-03 

SAMPLED Rocky Flats 
WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-05-92 SR 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet ( g ) ^  627.17 

Weight o f  + +10 
Before Wa8hing (g)  70.48 
Weight of + X i 0  
After Washing (g )  44.87 
Weight of - +10 

Wet (g) 556.69 
Weight of - +10 

Dry (g) 573.72 
Wt. Total Sample 

Dry (g )  618.59 

Calc. Ut. "W" (g )  63.e 
Calc. Mass + b10 4 .  

S i eve Pan Indiv. Indiv. Cum. CUnr. k 
Number Welght Wt. + Pan Ut. Wt. x Finer 
(Size) ( Q )  (B) Retain. Retain. Retain. By Wt. 

1 1/2" 0 .00  0 . 0 0  0 .00 0 . 0 0  0 . 0  100.0 
3/4*' 0.00 0 .00  0.00 0 .00 0 . 0  100.0: 
3/8" 0.00 16.43 16.43 16.43 2 . 7  9 7 . 3  

X4 0.00 20 .87  20 .87  37 .30  6 . 0  9 4 . 0  
X10 0.00 7 . 5 7  7 . 5 7  44.07 7 . 3  9 2 . 7  

X20 1 . 5 6  2 . 0 3  0 . 4 7  0 . 4 7  8 . 0  9 2 . 0  
X40 1 . 5 6  2 .34 0 . 7 8  1 . 2 5  9 . 2  90 .8-  
X60 1 . 5 5  2 . 2 6  0 . 7 1  1 . 9 6  10 .3  8 9 . 7  

XlOO 1 .57  2 . 4 4  0 . 8 7  2 .83  11 .7  8 8 . 3  
X230 1 . 5 5  3 . 2 2  1 .'67 4 .50  14 .3  85.7  

ADVANCED TERRA TESTING, @. 



3YDROMETER ANALYSIS - SEDIMENTATION DATA 

JOB NO. 2066-03 CLIENT Wemton 

BORING NO. 1 o i s o  
DEPTH 4 . S l  
SAMPLE NO. +3 
SOIL DESCR. Bulk (Jar) 

SAMPLED Rocky Flats 

WASH SIEVE Yen 
DRY SIEVE No 

DATE TESTED 03-05-92 SR 

Hydrometer # ASTM 152 H Temp., Deg. C 22.0  
Sp. Gr. of Soil 2.70  Temp. Coef. K 0 . 0 1 3 i 2  
Value of "a*@ 0 . 9 9  W t .  Dry Sample "WW 63.741 
Deflocculant Sodium Hexametaphosphate f of Total Sample - 100.0 
Defloc. Corr'n 5 . 0  
Meniscus Corr'n -1 .o 

T 
Elapsed Hydrometer Rcadlng 
Time Original Corrected 
(mfn) "R" 100Ra/W 

0 . 0  
0 ..5 
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
3 0 . 0  
6 0 . 0  

220 .0  
2 5 0 . 0  

1440.0  

-- 
57.00  
5 5 . 7 s  
54 .00  
5 2 . 7 5  
50.00 
48 .00  
4 5 . 0 0  
43 .75  
3 9 . 2 s  
3 5 . 0 0  

-- 
51 . O O  
49 .75  
4 8 . 0 0  
46 .75  
44 .00  
42 .00  
39 .00  
37.75 
33 .25  
2 9 . 0 0  

Grain Diameter.= K*(SQRT(L/T)) 

-- 
79.2  
7 7 . 3  
7 4 . 6  
7 2 . 6  
6 8 . 3  
6 5 . 2  
6 0 . 6  
5 8 . 6  
5 1 . 6  
4 5 . 0  

f 
Total 
Sample 

79.2  
7 7 . 3  
7 4 . 6  
7 2 . 6  
68.3  
65.2  
6 0 . 6  
5 8 . 6  
5 1 . 6  
45 .0  

Effecitve Grain 
Depth Diameter 
L (-1 

-- -- 
6 . 9 4  0 .0489 
7 . 1 5  0.0351 
7 . 4 3  0 .0253 
7 . 6 4  0.0162 
8.09. 0 .0096 
8 .42  0.0070 
8 .91  0.0051 
9 . 1 2  0.0036 
9.85 0 .0026 

10.56 0.0011 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Weaton . 
BORING NO. 10+50 
DEPTH 20.s  
SAMPLE NO. x3 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Ye8 

NATURAL No 

ut. Wet Soil 6r Pan (g)  
Ut. Dry Sol1 & Pan (g )  
Ut. Lost Moisture (g )  

Molsture Content Y 

Wt. of Pan Only ( Q )  
Ut. of Dry Soil (n) 

Ut. Hydrom. Sample Wet (g)  
Wt. Hydrom. Sample Dry (g )  

56.51 
55.63 

0 . 8 8  
3 . 7 0  

51.93 
1 . 7  

60.01 
59.01 

JOB NO. 2066-03 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

WASH SIEVE ANALYSIS 

Rocky Flats 
03-05-92 SR 
Yes 
No 

Wt. Total Sample 

Welght of + +10 
Before Wa8hlng (g) 
Weight of + X10 
After Wa8hfng (g)  
Welght of - (lt10 

Welght of  - + l o  

Wt. Total Sample 

Wet (g)  60.01 

0.00 

0.00 

Wet (g) 60.01 

Dry (gl 69.01 

Dry- ( Q )  

Calc. Wt. (q)  
Calc.  ass + xio-  0.00 

S i e v e  Pan Indiv. Indiv. CUE. CUE. Y 
Number Weight Wt. + Pan Ut. ut. x Finer 
(Size) ( Q )  ( Q )  Retain. Retain. Retain. By Wt. 

0.00  0 . 0 0  0 . 0  100.0 1 1/2" 0 .00 0 .00 
3/4" 0 .00 0.00 0 . 0 0  0 . 0 0  0 . 0  100.0 

0 .00 0 . 0 0  0 . 0  100.0 3/8" 0.00 0 .00 
XI  0.00 0.00 0.00 0 . 0 0  0 . 0  100.0 
x10 0.00 0.00 0 .00 0 .00 0 . 0  100.0 

u20 1 .57 1 .64 0 .07 . 0 . 0 7  0 . 1  99.9 

X60 1 . 5 6  1 .60 0.04 0 . 1 8  0 . 3  99.7  
XlOO 1 . 5 6  1 .61 0 :os 0.23 0 .4  99.6  
U230 1 .57  1 . 6 9  0 .12 0 .35 0 . 6  9 9 . 4 -  

#40 1 . 5 6  1 .63 0 .07 0 .14  0 . 2  99.8-  

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Weatom - JOB NO. 2066-03 

BORING NO. 10+50 
DEPTH 2 0 . 5  
SAMPLE NO. x3 
SOIL DESCR. Bulk (Jar) 

SAMPLED Rocky Flats 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 03-05-92 SR 

Hydrometer # ASTM 152 H Temp., Deg. C 22.0  
Sp. Gr. of Soil 2 . 7 9  Temp. Coef. K 0.01280 

Deflocculant Sodlum Hexametapho8phate Y of Total Sample 100.0 
Value of "a" 0 . 9 7  W t .  Dry Sample "Wn 59.013 

Dcfloc. Corr'n 5 . 0  
Meniscus Corr'n -1 .0  

T 
Elapsed Hydrometer Reading x Effecltve Grain 
Time Original Corrected Total Depth Diameter 
(min 1 100Ra/W Sample L (=I II R II 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

1 5 . 0  
3 0 . 0  

- 6 0 . 0  
120 .0  
2 5 0 . 0  

1440.0  

-- 
59.50  
59 .00  
5 9 . 0 0  
57.25 
5 6 . 0 0  
54 .75  
51 .00  
48.25 
45.25 
3 8 . 2 5  

-- 
53.50  
53 .00  
53.00 
51 .25  
50 .  00 
48 .75  
45 .  00 
42.26 
39.25 
32 .25  

-- 
8 8 . 1  
8 7 . 3  
87 .3  
8 4 . 4  
8 2 . 4  
8 0 . 3  
7 4 . 1  
6 9 . 6  
6 4 . 6  
53 .1  

-- 
8 8 . 1  
87 .3  
8 7 . 3  
8 4 . 4  
8 2 . 4  
8 0 . 3  
74 .1  
6 9 . 6  
6 4 . 6  
5 3 . 1  

-- -- 
6 . 5 3  0 .0463 
6 . 6 1  0 .0329 
6 . 6 1  0 .0233 
6 . 9 0  0 .0150 

7 .31  0.0063 
7.93 0 .0047 
8 .38  0.0034 
8 . 8 7  0.0024 

10.02 0 .0011 

7 . 1 1 -  0 .0088 

ADVANCED TERRA TESTING, I N C .  
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MECHANICAL ANALYSIS - SIEVt TEST DATA 

CLItNT Weata, - JOB NO. 2066-03 

BORING NO. 1o+so 
DEPTH 42.5' 
SAMPLE NO. #6 
SOIL DESCR. Bulk (J8r) 

MOISTURE DATA 

HYOROSCOPIC Ye8 

NATURAL No 

Wt. Wet Soil & Pan (g)  59.84 , 

Wt. Dry Soil & Pan (g)  57.85 
Wt. Lost MOi8tUr8 (g) 1.99 
Wt. of Pan Only (a) 3.11 
Wt. of Dry S o i l  (g)  S4.68 
Moiature Content Y 3.6 

SAMPLtD Rocky ?hts 

WASH SItVB Yea 
DRY SIEVL No 

DATE TESTED 02-12-92 TNU 

WASR SIEVI ANALYSIS 

Wt. Tot81 Sample 

Weight o f  + t 1 0  
Before Wauhing (g) 1.34 
Weight of + #lo 
After Washing (0) 1.25 
Weight of - It10 

Wet (g) 486.40 
Weight of - # l o  

D r y  (0) 469.41 

Dry (g) 470.66 

Wet (g) 487 .14  

Wt. Total Sample 

Wt. Hydrom. Sample Wet (g) 60.09 C8lC. Wt. "W' (0) 
Wt. Hydrom. Sample Dry (g) 51.98 Calc. Maaa + It10 . 

5 8 . 9  
0.1 

Sieve Pan Indiv. Indiv. CUJE, CW. x 
Number Weight Wt. + Pan Wt. Wt. Y Finer 
(Size)  ( Q )  (g) Retrin. Retain. Ret8in. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0,oo 0.00 0.00 0.00 0.0 100.0 
It4 0.00 1.17 1.17 1.11 0.2 99.8 
X10 0,oo 0.08 0.08 1.25 0.3 99.1 

#20 1.51 1.59 0.02 0.02 0 . 3  99.1 
#40 1.30 1.33 0.03 0.05 0.4 99.6 
#60 1.57 1.60 0.03 0.08 0 . 4  99.6 
It100 1.56 1.61 o o o 5  0.13 0.5 990s 
X230 1.57 1.82 0.25 0.38 0.9 99.1 

ADVANCED TERRA TESTING, I a 



HYDROMETER ANALYSIS = SEDIMENTATION DATA 

e CLIENT ~ o m t o a  

BORING NO. 1o+so 
DEPTH 42.5'  
SAMPLE NO. 86 
SOIL DESCR. Bulk (Jar) 

JOB 10. 2066-03 

SAMPLED Rocky Flats 

WASH SIEVE Yea 
DRY SIEVE No 

DATE TESTED 02-12-92 TNU 

Hydrometer 8 ASTM 152 H Temp., D a g .  C 21.0 

Valu. of nan 0.99 Wt. Dry Sample "Wm 58.133 
Def locculant Sodium Hexametapho8phata X of Tot81 Sample 100.0 
Defloc. Corr'n 5.0 
Meni8CU8 Corr'n -1.0 

Sp. Or. of  Soil 2.72 Temp. Coat. IC 0.01324 

T 
Elap8ed Hydrometer Reading x Effeclitve Grain 
Time Original Corrected Tot81 Depth Diameter 
b i n )  #IR" 100Ra/W Sample L (nun) 

0 . 0  -0 

0.5  62.00 
1 . 0  61.00 
2 . 0  60.00 
5 . 0  S I .  SO 

15.0  5s. so 
30.0  53.50 
60.0  61.00 

120.0 47. 50 
250.0 45.00 

1440.0 38. SO 

-- 
56.00 
55.00 
54.00 
52.50 
49.50 
47.50 
45.00 
41.50 
39.00 
32.  SO 

-0 

9 6 . 0  
93.3  
9 1 . 6  
89.0 
8 4 . 0  
8 0 . 6  
7 6 . 3  
70.4 
66.1 
55.1 

Grain Diamat., - K*(SQRT(L/T)) 

0- 

9 5 . 0  
93.3  
91.6 
89.0  
84.0 
80.6  
76.3  
70.4  
66.1 
55.1 

-- -0 

6.12 0.0463 
6 .29 0.0332 
6 . 4 s  0.0238 

7 .19 0.0092 
7.52 0.0066 
7 . 9 3 '  0.0048 
8.50 0.0035 
8.91 0.0025 
9.98 0.0011 

6.70 0.0153 

ADVANCED TERRA TESTING, INC.. 



E 
3 
0 
U 

Q z 
a 

5 
f4 a 

W 

8L 
z 

I 

f 
2 
Y 
m H 
W 

Y 
z 

I 

W 

9 
0 
0 

€ 

.. 
fi 
c 
% a a 
Q 



I FILL0 OEWSlTY I I I 

N U M B E R  O F  BLOWS 
SUMMARY 



CLIENT Wemtm - 

MECHANICAL ANALYSIS - SIEVE TEST DATA 

BORfNa NO. 10+50 
DEPTE 46' 
SAMPLE NO. X6 
SOIL DLSCR. Bulk (Jar) 

JOB NO. 2066-03 

SAMPLED Rocky P18t8 
DATl TESTED 02-12-92 
WAS# SXEVB Yes 
DRY SIEVt No 

MOISTURE DATA WASH SIWR ANALYSIS 

HYOROSCOPIC Ye8 

NATURAL No 

Wt. Wet S o i l  & Pan 
Wt. Dry Soil 8 Pan 
Wt. Lo8t Moiature 
Wt. o f  Pan Only 
Wt. of Dry Soil 
MOl8tUrO Content X 

Wt. Hydrom. Sample Wet (g) 
Wt. Hydror. Sample Dry (g)  

Sieve 
Number 
( S i z e )  

1 1/2" 
3/4" 
3/8" 

#4 
#lo 

e20 
#40 
#SO 

#loo 
#230 

59.38 
58.34 
1.04 
3.75 

54.59 
1.9 

60.00 
58.88 

W t .  Tot81 SUple 
Wet (0) 

W8ight o f  + 110 
B8fOre W8ahing (g) 
Weight of  + X10 
After Washing (g) 
Weight of - 110 
Weight of  - t10 
Wt. Total Sample 

Wet (0) 

Dry (g) 

Dry (g) 

Pan Indiv. Indiv. Cupa. CUE. x 
Weight Wt. + Pan Wt. Wt . x Finer 

(0 )  (9 )  Retrin. Retain, Retain. By Wt. 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 

0.00 0.00 0.0 100.0 0.00 0.00 

1.55 1.57 0.02 0.02 0.0 100.0 
1.55 1.57 0.02 0.04 0.1 99.9 
1.55 1.56 0.01 0.05 0.1 99.9 
1.55 1.57 0.02 0.07 0.1 99.9 
1.55 1.68 0.13 0.20 0.3 99.7 

60.00 

0.00.  

0.00 

60.00 

58 88 

0.00 

ADVANCED TERRA TESTINO, INC. 



BORINO NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer X 
Sp. Or. o f  Soil 
Value o f  "at* 
Deflocculant 
Defloc. C o r r ' n  
Meniscus 

T 
Elapsed 
Time 
( mfn 1 

0.0 
0.s 
1.0 
2.0 
5 . 0  
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

Corr n 

u 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

10+50 
46' 
X6 
Bulk (Jar) 

ASTM 1S2 H 
2.18 
1.09 

5.0  
-1.0 

Sodium Hexamotaphoaphato 

Hydrometer Reading 
Original Corrected 

"R" 
-- 

s9.00 
59.00 
s9.00 
59.00 
S7. 50 
S6.00 
52.50 
so. 00 
46.00 
38. SO 

-0 

53.00 
63.00 
63.00 
63.00 
51. so 
so. 00 
46.50 
44.00 
40.00 
32. SO 

x 
Tot81 

lOORa/W Sample 
-- 

98.3 
98.3 
98.3 
98.3 
9s.s  
92.7 
86.2 
81.6 
'14.2 
60.3 

0- 

98.3 
98.3 
98.3 
98.3 
95.5 
92.7 
86.2 
81.6 
74.2 
60.3 

JOB NO. 2066-03 

SAMPLED ROClry Fht8/: 
DATE TESTBD 02-12-92 
WASR SI= Yam 
DRY SIEVE No 

Temp., Deg. C 21.0 
Temp. Coot. IC 0.01567 
W t .  D r y  Samplo "W0' 58.878 
% O f  Tot81 SMpl. ~ 100.0 

Effecitve Orain 
Depth Diuetor 

L (-1 
0- -- 

6.61 0.0570 
6.61 0.0403 
6.61 0.0285 
6.61 0.0180 
6.86. 0.0106 
7.11 0.0076 
7.68 0.0056 
8.09 0.0041 
8.75 0.0029 
9.98 0.0013 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

BORING NO. 10+50 
DEPTH 55.0 '  
SAMPLB NO. 86 
SOIL DESCR. Bulk (J8r) 

JOB NO. 2066-03 

SAMPLED Rocky Flats 
DATE TESTED 02-18-92 TN 
WASH SIEVt Yea 
DRY S I B M  NO 

MOISTURE DATA WASH SItM ANALYSIS 

HYGROSCOPIC Yea 

NATURAL No 

Wt. Wet Soil & Pan (g)  45.05 
Wt. Dry Soil & Pan (0) 43.46 
Wt. Loat Moisture (g)  1.59 
Wt. of Pan Only ( Q )  3.73 
Wt. of Dry Soil (g) 39.73 
Moisture Content X 4.0 

Wt. Total Sample 

Weight of + t 1 O  

Weight of + 810 

Walght of  - 810 

Weight o f  - 810 

Ut. Tot81 Sample 

Wet (g) 56.03 

Before W8shing (a) 0.00 

After W88hing (g) 0.00 

Wet (0)  56.03 

Dry (0)  53.87 

Dry (9)  53. 8@ 

Wt. Hydrom. Sample Wet (g)  S6.03 C8lC. Wt. "W" (9)  53.01 
Wt. Hydrom. Sample Dry (g)  53.87 CalC. Ma88 + 810 0.00 

- 

Sieve Pan Indlv . Indiv. CUn. CUra. X 
Number Weight Wt. + Pan Wt. Wt. % Flner 
(Size) (!a) (9 )  Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0 .0  100.0 
0.00 0 .0  100.0 
0.00 0 .0  100.0 

0.00 . 0.00 0.0 100.0 X I  0.00 0.00 
810 6.00 0.00 0 .00 0 .00 0 . 0  100.0 

3/4" 0.00 0.00 0.00 
3/6" a. oo 0.00 0 .00  

820 1 .56 1.64 0.08 0.08 0 . 1  99.9  
# l o  1.56 1.59 0.03 0.11 0.2 99 .8  
X60 1.57 1.60 0.03 0.14 0 .3  99.7 

8100 1 .56 1.59 0.03 0.17 0 .3  99.7 
99 .5  a -: 

8230 1 .56 1.66 0 .10 0.27 0 .5  

3; ' - /  c'2.:  f-C*L 

ADVANCED TERRA TESTING, INC. 



CLIENT Worntor - JOB NO. 2066-03 

BORINO NO. 10+50 
DEPTH 56.0'  
SAMPLE NO. 46 
SOIL DESCR. Bulk (Jar) 

SAMPLCD 
DATE TESTED 
WASH SItM 
DRY SIEVE 

Rocky Flat8 

Yea 
No 

02-18-92 TNU 

Hydrometer 8 ASTM 152 EI Torp., Dag. C 21.0 
SP. Or. Of SO11 2.83 Temp. Coef. f 0.01289 
Valuo o f  "a" 0.96 W t .  Dry Samplo "W" 53.869 
Deflocculant Sodium Hexametapho8phrte X of Total Sample - 100.0 
Defloc. Corr'n 5.0  
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading x Effecftve Grain 
Time Original Corrected Total Depth Diameter 
bin) lOORa/W Sample L (-1 IIRn 

0 . 0  
0 . 5  
1 . 0  
2 . 0  
5 . 0  

15.0 
30.0 
60.0  

- 120.0 
250.0 

1440.0  

0- 

57.00 
56.50 
56.00 
55.75 
54.00 
52.50 
50.00 
46.50 
42.00 
34.00 

-0 

51.00 
50.50 
50. 00 
49.75 
48.00 
46.50 
44.00 
40.50 
36.00 
28.00 

_- 
91.3 
90.4 
89.5 
89.0 
85.9 
83.2 
78.7 
72.5 
64.4 
50.1  

-0 

91.3 
90.4 
89.5 
89.0  
85.9 
83.2 
78.7  
12.5  
64.4 
50.1 

0- 0- 

6.94 0.0480 
7.02 0.0342 
7.11 0.0243 
7.15 0.0154 
7.43. 0.0091 
7.68 0.0065 
8.09 0.0047 
8.66 0.0035 
9.40 0.0025 

10.?1 0.0011 

ADVANCED TERRA TESTINO, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

e 
CLIENT W+.td- - JOB NO. 2066-03 

BORINO NO. 10+80 
DEPTH 72 ' 
SAMPLE NO. #6 
SOIL DESCR. Bulk (Jar) 

MOISTURE DATA 

HYGROSCOPIC Yam 

NATURAL No 

Wt. Wet Soil & Pan (g) 
Wt. Dry Soil & Pan (0) 
Wt. Lout Mol8ture (a)  
Wt. of Pan Only ( Q )  
Wt. of Dry Soil (9)  
Moisture Content X 

Wt. Hydron. Sample Wet (g) 
Wt. Hydrom. Sample Dry (g) 

56.02 
53.95 
2.01 
3.72 
50.23 
4.1 

60.00 
S?.  63 

SAMPLED Rocky Flats 

WAS8 SI= Yes 
DRY SIEVB No 

DATE TESTED 02-12-92 Tp 

WASE SIEVE ANALYSIS 

Wt. Total Sample 

Wolght of + e10 
Bcform Wa8hlng (g) 0.00 
Weight of  + 810 
After Wamhing (0)  0.00 
Woight of - t10 

Wet (a) 60.00 

W.t Ig) 60 . 00 
Dry (g) 57 . 63 Weight o f  - # lo  

Wt. Tot81 S-Dle 
D r y -  ( 0 )  

Calc. Wt. "W" (0) 
Calc. Mamm + t10 0.00 

Sieve Pan Indlv. Indlv. CU. CUR. X 
Number Welght Wt. + Pan Wt. Wt. II Flnor 
(Size) (0)  (g) Retain. Retain. Rot8in. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.0 100.0 3/4" 0.00 0,oo 0.00 

0.00 0.00 0 .0  100.0 3/8" 0,oo 0.00 
#4 0.00 0.00 0.00 0.00 0.0 100.0 

0.00 0.00 0.0 100.0 # I O  6.00 0.00 

#20 0.00 0.00 0.00 0.00 0.0 100.0 
#40 1.56 1.57 0.01 0.01 0.0 100.0 
X60 1.51 1.60 0.03 0.04 0.1 99.9 
#loo 1.56 1.88 0.32 0.36 0.6 99.4 
#230 1.56 33.17 31.61 31.97 s5.s 44.s 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMtNTATIOW DATA 

CLIBNT WWtO+: - 
BORINQ NO. 10+60 
D E P T E  72 @ 

SAMPLK NO. #6 
SOIL DESCR. Bulk (J8r) 

- -  JOB NO. 2066-05 

SAMPLED 
DATB TISTXD 
WASH S I L M  
DRY SI= 

Rocky Flats, 
02-12-92 TM 
Ye. 
No 

Hydrometer * ASTM lS2 R Temp., Dag. C 21.0 

Deflocculant Sodium Hex8met8pho8ptute f of Tot81 S8mplO 100.0 

Sp. Or. of Soil 2.69 Temp. C0.f. K 0.01332 
ValUO O f  n8n 0.99 Wt. Dry Sample "Wn 57.625 

Defloe. Corr'n 5.0 
Menimcu~ Corrgn -1.0 

T 
Elapmed Bydrometer Reading x Effecltve Qrain 
Tine Orlglnrl Corrected Tot81 Depth Diameter 
b i n )  "R" lOORa/W Sample, L (-1 

0.0 
0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 

1440.0 

-- 
36.50 
2s. 50 
21.50 
20.00 
19.00 
18.50 
17.50 
16.50 
15.00 
12.50 

-- 
30.50 
20.50 
15.50 
14.00 
13.00 
12.50 
11. so 
10.50 
9.00 
6.50 

-0 

52.5 
35.3 
26.7 
24.1 
22.4 
21.5 
19.8 
18.1 
15.5 
11.2 

-- 
52.5 
35.3 
26.7 
24.1 
22.4 
.21.5 
19.8 
18.1 
15.5 
11.2 

-- -- 
10.30 0.0605 
11.94 0.0460 
12.76 0.0337 
13.01 0.0219 
13.17 0.0125 
13.26 0.0089 
13.42 0.0063 
13.68 0.0045 
13.83 0.0031 
14.24 0.0013 

ADVANCED TERRA TESTINO, INC. 
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MECHANICAL ANALYSIS - S f M  TEST DATA 

CtIENT -.tor- JOB NO. 2@66-@3 

BORINB NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE/DENSITY 
onin 

Ut. Soi l  5 Ring(8) (a) 
Ut. Ring(s) (a) Before Uashfng .(g 
W t .  Soil (g) Ut. Dry Soil C Pa 
L&t Density PCF 

Wt. Wet Soil  S Pan (9) 

Ut. Lost Moisture (g) Ut. Dry Soil C Pan 

tdt; sf Dry Soil 
After Washing (g) 46-3 Moisture Content % 

Dry Density PCF Iy -+29@ Uash. Out % 74.2 

Might  o f  Pan (a) 9.5 
#to o f  bry SofP * . , *  

W t .  Dry Soil C Pan (9) B e f o n  Uarhlng 179.8 

wt. o f  Pan Only (a) After  &shin9 (9) 5.8 
Wt. o f  Dry Soil  (a 

Si- Pan Indiv. Indiv. Cun. CUn. 'li 
Nunber Weight LJt. .+ Pan Ut.̂ ut. * Fimr - 
(Size) (e) (9) Retain. Retain. -..Re?ain. By Ut... 

3 " 0 . w  0.08 Q.09 @.e@ @.@ 1eo.e * 

1 1/2" 8.04 @.H @.e@ @.e@ e.@ la@.@ 
3/49' @.eo 0.00 @.e@ @.@a @.@ la..@ 
3/8" a.00 @.eo 0.80 0.0@ 0.a la@.@ 
#4 8 . W  0 . w  @.e@ 0.80 e.@ ma.. 
110 3.71 7.77 4.06 4.86 2.3 97.7 
(120 3.63 7.84 4.21 8.27 4.6 9b.4 
#4@ " 3.6s 10.28 1.63 14.98 8.3 9i 07 
#6@ 3.m 11.61 7.89 22.79 12.7 47,s 

#le@ 3,- 14.51 10.68 33.47 38.6 83.4 
#28@ 3 . a  16.51 12-06 46.33 25.8 72.2 

% I  

ADVANCED TERRA TESTING. INC. 
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